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HATFIELD SCORES AGAIN! 
RUBBER PLUG AMAZES EXPERTS 


a = 


New One-Piece Rubber Plug Is Most 


Revolutionary Economy In 


Cord-Set History 


BEAUTIFUL DESIGN AIDS RESALE 


Adaptable for Light and Heavy 


HILLSIDE, N. J., 
ber plug was introduced here/ 
Wire & Cable Company. Its s/ 
effects heretofore/ unknov 
the adaptabNity | : 
appliance mat} 

Reautifully ‘atfield plug is avail- 
able in ‘nord in accordance with the trend 
toward the use of § "R07 in électrical appliances. Great 
care was taken td make certain that the lines of the 
new plug would coincide with the consumer,gemand 
for modern design jpall appliance pa 


effects further economies in appliance assembly. All 
Hatfield wiring devices are fully approved by the Un- 
derwriters’ Laboratories. 

Hatfield’s new one-piece plug is the result of three & 


years’ development by. the, wire company’s engineering 
1 


> ty° 5 
department. os * 


Extehals Usesof Rubber Plugs 

The economical constapction-of the new plug brings 
it within the price range of thousands of manufac- 
turers who previpusly have ngt been able to specify 
rubber plugs fot their ¢ oducts. The new plug com- 
bines the obvious Advantages of the rubber plug with 
the economies of the ordinary type. 

The small, compact design of Hatfield’s new one- 
piece rubber plug makes it immediately adaptable for 
use on small appliances. The varied color choices, too, 
facilitate harmonious combinations with other parts 
of the appliances. 


Add New Bakelite Attachments 


Today’s “one-piece” 


announcement follows many 


;| other major improvements by Hatfield. The wire com- 


pany’s new Appliance Heater Plug, and also the new 
Attachment Cap are unique in design, fulfilling a long- 
felt need in the industry for gracefully designed 
modern attachments. 

The most notable of Hatfield’s other contributions 
to the industry, completed a year ago, was the open- 
ing of theiz 100,000-set-perag db Set Assem 





ICA is a processed product—it goes through a number 
of operations, each one involving machines and men. Upon 
the efficiency of both depend quality and uniformity. | 


For economical assembly and for satisfactory service Mica 
parts must be held to close precision measurements. 


Macallen methods have been developed to meet the most 
exacting engineering requirements. 


If you have a special problem involving the use of Mica let 
us help you solve it. 


THE MACALLEN CO., 16 Macallen St., Boston, Mass. 
CHICAGO: 565 W. Washington Blvd. CLEVELAND: 902 Leader Bldg. 
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"It’s the « 
Twisted “ 
Teeth that 
LOCK”. 


en a nettle 


Explain THIS to YOUR PA. 


@ @ e Sure! There are other lock washers that cost less than 
Shakeproof, but that’s no reason we should use them. I speci- 
fied Shakeproof because it’s the only lock washer with twisted 
—— a teeth—the only lock washer that will really hold nuts and con- 


Type 12. Internal. For §. A. I 


RL ie eT nections tight. It’s going to cost us a lot more to use an inferior 
tiie: washer because we are bound to have more service trouble and 
a lot of dissatisfied customers. Let’s not fool ourselves by buy- 
ing on price alone—let’s decide this thing on performance and 
give our product the extra protection that Shakeproof provides!” 


Type 11. External. For Stand 
ard Bolts and Nuts 


P. S. Maybe a test in your own shop will be more 
convincing—mail the coupon for samples today! 


Shakeproof representatives are 


located in the following cities: SHAK EP O 
] a 
Ooo PEO der ae at 3 
EM = Yo ci Lock Washer Company 


Philadelphia (Division of Illinois Tool Works} 
Boston 


Pittsburgh 2533 N. Keeler Avenue Chicago, Illinois 
Schenectady emaseraoos em oe we ee em em 


Detroit Sef bling Gentlemen: Kindly send us your complete catalog and 
Ghndend Dae Coupon price list. Also, please send us testing samples as indicated. 


Toledo 
Cincinnati 
Birmingham, Ala. 
Dallas, Texas 
Milwaukee 
Los Angeles San Francisco 
Seattle 
Toronto, Ontario, Can. 
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REAL 


SAVINGS 
in Space and 


Maintenance 


. DD 


Y driving the four turbine type fans of this PROCTOR 
AND SCHWARTZ dryer with individual Diehl motors, 
great savings in space and maintenance are effected. 
These individual motors eliminate countershafts, belts, and 
safety guards, and also permit economical operation of the 


Vertical Pump Vertical Ring machine at less than maximum volume because a portion 


Roller ‘Bearing Roller I 


of the motor capacity may be shut down. 


In the design and manufacture of other motor driven 
machines there are many cases where application of just 
the right motor will add new and valuable advantages to the 


Totally Enclosed prod uct. 
vies Type Chemical Plant 
otor 


Motor—-Roller 
Roller Bearing 


Avail yourself of Diehl's half century of experience in build- 
ing standard and special industrial motors. We will gladly 


Unit Heater forward our motor catalog on request. 
otor 
Ball Bearing 


DIEHL MANUFACTURING COMPANY 


Electrical Division of 
THE SINGER MANUFACTURING COMPANY 
Elizabethport, N. J. 
Oil Burner 


f ATLANTA BOSTON CHICAGO NEW YORK PHILADELPHIA 
Ball Bearing ———S oe —_ == 


@ 2368 
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As applied to all those products which depend in any 
way upon electrical energy for their operation or use. 


Leon |. Thomas, Editor 


J]. A. Campbell 
Index Editor 


Roger L. Knight 
Associate Editor 
B. R. Mester 
News Editor 





A New Feature in This Issue 


Electric motors and their application 
are of large interest to a major proportion 
of our readers. Therefore we have al- 
ways had a considerable proportion of 
our contents on that and allied subjects, 
but it has appeared throughout the book. 

For the convenience of the reader, 
beginning in this issue on page 28, all 
material pertaining to motors, whether 
application stories, patents, new products 
or whatnot, are grouped for ready 
reference. 

Thus on page 28 appears an article on 
the building of large motors into textile 
machinery. Immediately following this 
is an instructive article on Condenser 
Motors—What they are, where they are 
used and how applied. 

Then appears on page 35, in this same 
section, a useful classified table of the 
makers of all the different types of 
motors. Also in this section, besides 
motor patents and new motor products, 
is the article for motor repairers on 
page 37. 

eee 


Next Month 


The new General Electric oil burner is 
the subject to be treated in January in 





our What-Is-It-Made-of feature. Here 
are given all the electrical equipment on 
this much-talked-of burner. 


Nelson W. Gage ). F. McClure 


Chairman of Board President 
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HORSE HEAD 


ZINC DIE CASTINGS 


Booster Brake Parts 

Carburetors 

Choke and Throttle Control Parts 
Cowl Bars and Ventilators 

Deck Bars and Cleats 

Door Handles, Hinges and Strikes 
Fan Pulleys 

Free Wheeling Device Parts 

Fuel, Oil and Water Pump Parts 
Fuel and Oil Strainers 

Governor Parts 

Headlight Rims and Brackets 
Heater Parts 

Heat Indicator Parts 

Hood Handles and Ventilators 
Horns and Brackets 

Ignition and Generator Housings 
Ignition, Door and Tire Locks 
Instrument Panels, Bezels andCases 
License Frames and Brackets 
Radiator Caps and Mouldings 
Radio Parts 


=. oma sca 8a 842. 82 fs Set fad 


Petree 
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UNIFORM 
cccre ZINC 
QUALITY 


Rear Vision Mirrors 

Robe Rail and Foot Rail Brackets 
Roof Brackets 

Shock Absorber Parts 

Side Wing Brackets 

Speedometer Assemblies 

Starter and Generator Brush Holders 
Steering Gear Hubs and Post Brackets 
Tail-light Rims and Brackets 

Tire Pump Housings 

Trunk Rack Brackets 

Vacuum Clutch Parts 

Water and Air Filters 

Window Regulators 

Windshield Frames and Regulator Arms 
Windshield Visor Brackets 
Windshield Wiper Cases and Parts 


Electrical Manufacturing 


ROLLED ZINC 


Accessories—Ashtrays, Vanities, etc. 
Cowl Mouldings 

Curtain and Window Channels 
Curtain Brackets 

Dome Lamp Rims 

Escutcheon Plates 

Flexible Tubing 

Hub Caps 

Instrument Panels and Bezels 
License Frames 

Mirror Backs 

Rear Window Frames— Open Cars 
Running Board Moulding 

Scuff Plates 


THE NEW JERSEY ZINC COMPANY 


Zine 160 FRONT STREET. NEW YORE CITY Gind 
ZINC ALLOYS --, ROLLED ZINC - - ZINC PIGMENTS - - SULPHURIC ACID -- SPIEGELEISEN 
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Used By Leading Manufacturers 
In All Industries 


EDERAL BALL BEARINGS are selected for one outstand- 
ing reason....exceptional quality. These bearings are 
made with utmost care and precision. Many times 

tested before leaving the great Federal plant. Only the 
finest steels are used—steels that are scientifically heat- 
treated and thru-hardened. 


“FEDERALS” are the finest bearings that human skill can 
produce. That is why they are selected by those who know 
most about bearing values and service. For economy, 
efficiency and reliability......use “FEDERALS”! 


THE FEDERAL BEARINGS Co., INC. 
Poughkeepsie, N. Y. 


Detroit Sales Office: 917 Book Bldg. Chicago Office: 120 N. Peoria St. 





December, 1932 


Electrical Manufacturing 


lL. means something to know 
that your source of supply for laminated phenolic insu- 
lating parts has the organization and equipment to deliver 
your requirements promptly—and the experience that 


makes high quality, uniformity, and accurate fabrication 
certain. 


If you depend on Formica, worry stops. For 19 years lead- 
ing American technical organizations have placed their 
confidence in Formica. 


THE FORMICA INSULATION COMPANY 
4626 Spring Grove Avenue, Cincinnati, Ohio 


ORMICA 


© 





SIL CON STRIP 
THE ELECTRICAL 
STEEL WITH THE 
UNIFORM SCALE 


Sil-con Strip, Republic's Perfected Electrical 
Steel, eliminates for all time one of the most 
annoying bugaboos in the making of laminations 
—loose flaky scale. 

Due to the patented method of manufacture 
the scale on Sil-con Strip is uniform and tightly 
adherent. Consequently, it is easier on dies. 
Furthermore, it lessens the necessity for using 
other forms of insulation, cuts manufacturing costs 
and improves electrical performance by reducing 


losses. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “GQIR@e"” YOUNGSTOWN, OHIO 


Electrical Manufacturing 













Sil-con Strip shows other advantages. It lies 
flat as it comes from the coil, reduces end scrap 
loss, and makes for faster production. It is made 
in five grades—Armature, Electrical, Special 
Motor, Special Dynamo and Regular Transformer 
—each grade guaranteed to show the same elec- 
trical performance as the highest quality sheet of 
the corresponding grade. 

Our specialists will be glad to confer on 
special problems involving the use of electrical 


steel—to your advantage. 








REPUBLIC 
SIL « CON 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 
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Drawn to Full Dimensions 
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WITHOUT ANNEALING 


This shell was drawn from a blank of 
18% Seymour Nickel Silver to 734” x 
4”, 014 gauge, without a single anneal- 
ing. It is offered here as a typical ex- 
ample of the excellent deep drawing 
properties of Seymour Nickel Silver. 


This was not a chance feat. It is regular 
performance, such as any one may dup- 
licate by specifying “Seymour” when 
ordering nickel silver. 


You may ask, “Why isn’t such quality 
more generally obtainable, when every 
metallurgist knows the constituency of 
nickel silver?” Every woman knows that 
yeast, flour and water make bread, but 
bread is still food for argument! Ground 
colors and linseed oil make paint, yet 
some paint jobs seem to promise much 
and deliver little. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN, 


The remarkable ductility of Seymour 
Nickel Silver is not due to any carefully 
guarded “trade secret.” It is simply the 
sum of many refinements all along the 
line from casting to final inspection 

. . the result of mixing years with 
metal. 


When annealings would usually be made 
while drawing a tube such as appears 


‘above, it becomes apparent that Sey- 


mour savings from improved work- 
ability are something more than mere 
conversation. 


If your deep draws have been cracking 
and splitting, send us a sample 
of the work. We will analyze it 
without obligation and tell you 
frankly just what we think can 
be done about it. 





FOR 
SERVICE 


sEYMOUp 


SHEETS WIRE, RODS 








NICKEL SILVER 


ALSO: PHOSPHOR BRONZE SHEETS, WIRE, RODS:AND NICKEL ANODES 






4-21KR1—Single Pole Single 
Throw Kon-nec-tor equipped with 
8 inch flexible leads. Maximum 
capacity* 15 amperes at 125 volts 
10 amperes at 250 volts 
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anne) 4:3) Single Pole Single 
Throw Kon-nec-tor equipped with 
8 inch flexible leads. Maximum 
apacity” 25 amperes at 

) 


volts, 20 amperes at 250 volts 


4-19KR1—Single Pole Double 
Throw Kon-nec-tor, without neu 
tral position, equipped with 8 
inch flexible leads. Maximum 
capacity* 15 amperes at 125 
volts, 10 amperes at 250 volts 


7-\9KRI — Single Pole 
Double Throw Kon-nec 
tor, without neutral posi 
tion, equipped with 8 
nch flexible leads. 
Maximum capacity”* 25 
amperes at 125 volts, 20 
amperes at 250 volts 


roe 4 G8) Single Pole 
Double Throw Kon-nec 
tor, withneutral position, 
equipped with 8 inch 
flexible leads Maxi 
mum capacity* 15 am 
peres at 125 volts, 1( 
amperes at 250 volts 


Ve LS 4:3) Single Pole 
Double Throw Kon-nec 
tor,withneutral position, 
equipped with 8 inch 
flexible leads Maxi 
mum capacity* 25 am 
peres at 125 

amperes at 250 volts 


7-31KRI—Single Pole Single Throw 


Kon-nec-tor equipped with 7” 


Tales) 


flexible leads. Maximum capacity* 


25 amperes at 125 volts, 20 amperes 


at 250 volts 
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KON-NEC-TORS 


made in sizes and types 
to meet hundreds of 
electric switch needs . . 


Presented on this page are the strongly built, long-lived 
KON-NEC-TORS which comprise the complete line of 
General Electric mercury to mercury switches. Designed 
by our electrical engineers and each thoroughly tested 
in long practical use, these KON-NEC-TORS are 
meeting the precise’ needs of users in hundreds of 
different applications. Made of extremely hard glass 
with sealed inleads of tungsten which contact the pools 
of mercury in the cups. Operate by tilting which makes 
and breaks the circuit as ‘he pools of mercury unite and 
separate. For Technical Data Sheets and complete 
information, write to: General Electric Vapor Lamp 
Co., 883 Adams St., Hoboken, N. J. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


HOBOKEN, N. J. 


Atlanta, Ga.: 187 Spring St., N. W. 
Boston, Maas.: 250 Stuart Street 

Charlotte, N. C.: 200 S. Tryon Street 
Chicago, Ill.: 37 W. Van Buren Street 
Cincinnati, Ohio: 107 E. F ourth Street 
Cleveland, Ohio: 1365 Ontario Street 
Letroit, Mich.: 3044 W. Grand Blvd. 


Holly wood, Calif.: Keese Eng. Co., 
7380 Santa Monica Boulevard 

Philadelphia, Pa.: 424 Ches' nut St. 

Pittsburgh, Pa.: 200 Ninth Street 

Rochester, N. Y.: 183 Main Street, E. 

San Francisco, Calif.: Keese Eng. 
Co., 557 Market Street 

St. Louis, Mo.: 611 Olive Street 


629 Copr. 1982, General Electric Vapor Lamp Co. 


21KR) > s1le Pole Single Throw 
ec-tor, equipped with 12 inch 


ee 
exidie ieads Maximum capa y 


50 amperes at 125 volts, 40 amperes 
*Detailed Capacity ratings will be furnished on application. eee 
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Typical Application to Machine Tool 


A simple method of transmitting power between two shafts 

that must move in relation to one another. Drive shafts 

used on this valve grinding machine vary in size from .188 
to 5/16 in. in diameter. Various casings are employed 


REQUENTLY the electrical de- 
F Sie: who applies motors to ma- 
chinery is confronted with transmis- 
sion problems that do not seem to 
allow use of universal joints, multi- 
plicity of belts, angle drives, bevel 
and worm gear and sectional shafting. 
For transmission requirements of this 
kind the flexible shaft is simple, 
economical, efficient and dependable. 

Many electrical designers have the 
erroneous idea that flexible shafts are 
suitable only for the transmission of 
motion where the power is negligible 
and incidental. They do not realize 


that this form of transmission has 
been developed to the stage where it 
is a highly effective means of trans- 
mitting power. As a means of trans- 
mitting both motion and power a 
number of questions immediately pre- 
sent themselves to the electrical de- 
signer. How much power can be 
transmitted by this method? How 
long can a flexible shaft be and still 
transmit power successfully? Into 
how sharp a curve can various sizes 
of flexible shafts be bent and still 
transmit power satisfactorily? How 
efficient is the flexible shaft as a 
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Flexible Shafts 


in Electrical 


Machine Design 


ERE are the answers to 
such questions as: 

Where should the flexible 
shaft be used? How much 
power will it transmit? How 
long can it be? How is it ap- 
plied? How efficient is it? 

How does it stand up? 


transmitter of power? How does the 
flexible shaft stand up under rough 
service conditions? 

In order to answer these questions 
it is first necessary to know what a 
flexible shaft is and how it is con- 
structed. There are four basic parts 
to the complete flexible shaft as- 
sembly, namely : the drive shaft, drive 
shaft ends, casing and casing ends. 
The drive shaft which is the most 
important element of the four is built 
up of two or more superimposed lay- 
ers of wire wound in a helix with or 
without a single wire in the center. 
According to the standards of one 
manufacturer each layer is usually 
wound with four strands, as shown 
in Fig. 1. Each layer is wound in 
the opposite direction to the layer 
under it. The size of wires used vary 
from layer to layer, the larger size of 
wire being used on the outer layer. 





How Flexible Shafts Are Made 


Fig. 1—The flexibility of the 
shaft is determined by the size 
of wires used in the wrapping 
process and the number of layers. 
Large wires are used for stiff 
shafts and small wires for more 
flexible shafts é 


A right-lay shaft is one in which the 
pitch direction of the outer layer is 
the same as that of the right-hand 
screw thread, and a left-lay shaft 
corresponds in pitch direction to a 
left-hand screw thread. Looking 
along a flexible shaft from the motor 
end, a left-lay shaft should rotate 
clockwise to transmit the largest 
amount of power. Clockwise rota- 
tion in this case would tend to tighten 
the outer layer of wires, whereas 
counter clockwise rotation would tend 
to loosen these strands. 


Design Characteristics 

The basic characteristics of flexible 
shafts are designated by the follow- 
ing terms: Transverse flexibility— 
the ease with which the shaft lends 





The flexibility of a flexible shaft de- 
pends largely on the size of wires 
used. A comparatively few strands 
of coarse wire results in a stiff shaft, 
whereas as a large number of small 
wires results in relatively flexible 
shaft. It is possible to manufacture 
shafts with widely different character- 
istics. 

Flexible shafts will transmit power 
in either. direction, but will transmit 
the more power in that direction 
which tends to tighten the outer 
strands. The correct direction of 
rotation of the shaft is determined by 
a term known as the lay. The lay 
of the shaft is determined by the pitch 
direction of the outer layer of wires. 


Powerful and Flexible 


The commutator undercutter not 
only requires considerable power (on 
the order of % hp.), but also re- 
quires a relatively flexible drive to 
assure accurate control of the cut- 
ting tool. A constant speed motor 
is used in this particular application 


Protecting Spring 


A flat wire spring that prevents the 

shaft from being bent too sharply 

and thus safeguards it against pos- 

sible injury. A spring of this type 

is recommended for most applica- 

tions. This spring is applied at the 
point of support 


itself to bending; torsional stiffness 
—the resistance to twisting deflection 
under load; transverse stiffness—the 
resistance to bending in a transverse 
direction; torsional flexibility — the 
opposite of torsional stiffness; in- 
ternal friction—the friction between 
the strands of wire making up the 
drive shaft ; backlash—the amount of 
movement of the cable wire from 
their normal lay to their driving or 
tightened position; torsional deflec- 
tion—the angular deflection of the 
shaft under load; tendency to set— 
most flexible shafts which are bent in 
fixed curves and remain idle for more 
or less an extended period tend to 
take a permanent set. 

It has already been stated that 
transverse flexibility depends largely 
on the size of wires used in building 
up the flexible shaft, and probably the 
most important design characteristic 
to take into consideration is internal 
friction. This varies with the tor- 
sional and transverse stiffness of the 
shaft, the degree of curvature and the 
load. A flexible shaft operated in a 
curved position introduces more fixed 
internal friction than one operated 
in a straight line and the amount of 
this internal friction increases with 
the curvature. The backlash of a 
well-made flexible shaft is usually so 
small that it does not need to be taken 
into consideration except in shafts of 
unusual length or where absolute 
synchronism between driving and 
driven elements is essential. 


Drive Shaft Ends 


Usually the drive shaft is equipped 
with ends by means of which it is 
attached to the driving and driven 
members. A wide variety of shapes 
and sizes of these ends has been de- 
signed. Some are forked, some are 
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square, others slotted, others splined, 
some are flat, and some are threaded. 
The manufacturers of flexible shaft- 
ing carry a wide variety of these ends 
in stock and in most cases supply 
them at much less cost than they 
could be made by the buyer. 


Casings 


Casings for flexible shafts may be 
divided into four _ classifications, 
namely: Plain fabric, rubber fabric, 
two-wire and interlocked. 

The most flexible of these is the 
plain fabric casing. It is generally 
used on small portable flexible shaft 
machines. In lengths over six feet it 
is likely to stretch and will wear if 
drawn across rough surfaces. A 
metal spring serves as the foundation 
of this casing. Over this spring is a 
series of braidings of cotton yarn. 
Fabric casings can be waterproofed 
with flexible varnish. Most of the 
manufacturers furnish it in this form. 
At least one manufacturer offers a 
reinforced fabric casing. A _ rein- 
forced spring is incorporated in the 
casing in the process of manufacture 
and its length and position are deter- 
mined by the requirements of the 
particular application. 

A casing of exceptional durability 
is that made of rubber fabric. It is 
comparatively heavy and not as flex- 
ible as the plain fabric casings, and 
for this reason it is not adapted for 
use on small hand tools. It is the 
highest priced of all the casings, but 
it is claimed that its enduring quality 
makes it cheaper in the long run. It 
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Some Flexible Shaft Applications 


Valve Grinding Machines 
Screw Slotting Machines 
Linotype Machines 
Milling Machines 

Glass Cutting Machines 
Surgical Engines 

Dental Engines 

Boiler Tube Cleaners 
Tachometers 
Speedometers 

Counting Attachments 
Taximeters 

Gun Fire Controls 
Moving Picture Cameras 
Moving Picture Projectors 
Washing Machines 
Testing Machines 


Massage Machines 

Hair Clippers 

Valve Controls 

Printing Presses 
Odometers 

Engine Governors 

Animal Shearing Machines 
Indicator Mechanisms 
Windshield Cleaners 
Searchlight Controls 
Floor Scraping Machines 
Portable Grinders 

Paint Scraping Machines 
Shoe Machinery 
Engraving Machines 
Jewelers’ Lathes 
Concrete Surfacers 


Portable Tools of all kinds 


is made by vulcanizing friction rubber 
and fabric over a heat-treated helical 
spring. 

The two-wire type of casing is in- 
expensive and resists abrasion. It 
is particularly adapted for such ap- 





Small Power, Highly Flexible 


A motor driven nut setting ma- 
chine, using a high-speed motor. 
Very little power is required. 
Main requirement is high flexibility 


meee aL 


. 


ee RS 
Avy ; 


MCL TTT TT ccc . \ 
hae 
wi MATT TTT ae 





plications as speedometers, medium 
sized flexible tools and similar appli- 
cations. It is more flexible than the 
rubber fabric casing. It is usually 
furnished in a black japan finish, but 
can be nickel plated. It is made of 
two steel wires accurately wound to- 
gether. The inner wire being half 
round in cross-section and the outer 
one triangular in cross-section. 

Interlocking type of metallic cas- 
ings are suitable for rough applica- 
tions, such as boiler tube cleaners. 
This casing is strong and stiff and is 
oil and water tight. 


Casing Ends 


As in the case of drive shaft ends, 
numerous designs of casing ends are 
in use. Manufacturers of flexible 
shafting usually carry a considerable 
stock of these ends, and it is recom- 
mended practice in applying flexible 
shafts to have these ends supplied by 
the manufacturer, and attached to the 
flexible shaft. 


How to Select a Drive Shaft 


To make the best selection of a 
drive shaft for any particular applica- 
tion the following data must be 
known: 


1. Power to be transmitted. 
2. Speed of rotation. 
3. Torque on the shaft. 


As much as %4 horsepower is required 
for these boiler tube cleaners, applied 
through shafts as much as twenty 
feet long. This application proves 
that the flexible shaft is suitable for 
transmitting considerable power 
through long shafts under severe 
service conditions 
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. Length of the shaft. 

. Curve or curves. 

. Direction of rotation. 

. Nature of service (continuous or 

intermittent ). 

8. Nature of driving and driven 
elements to which shaft is to be 
attached. 

It is rather difficult to balance all 
of these factors without experimenta- 
tion, so it is recommended that the 
flexible shaft be selected as accurately 
as possible, then tried out under actual 
operating conditions. 

It is first necessary to determine 
the grade of shaft to be used, that is, 
a stiff shaft or a relatively flexible 
shaft. It is necessary to determine 
this before the size of the shaft is 
determined, because the torque capac- 
ities of different grades of shafts of 
the same size are different. 

Usually the grade of shaft to use is 
determined by the degree of trans- 
verse flexibility most desirable for 
the particular application. In most 
cases the shaft manufacturer can pro- 
vide a standard shaft for any particu- 
lar application. Where no standard 
shaft exactly fits a particular applica- 
tion, however, the manufacturers are 
prepared to build special shafts. 

The principal factor in determining 
the size of a flexible shaft is the 
torque. This is determined by the 
following formula: 

T=H. P. X 33,000 

2m7XN 

T=Torque in pound-feet 

N=Speed in revolutions per 

minute 
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ABLE |. Data for figuring the 
size of shaft to use for specific 
applications, or, knowing the 
size of shaft and operating con- 
ditions, to find the size of motor 


It can be seen from this formula 
that the higher speed at which a shaft 
operates the smaller the shaft need 
be, because the higher the speed the 
lower the torque. It is evident, there- 
fore, that flexible shafts should be 
run at as higha speed as a design will 
permit. 

Another factor affecting the size of 
a flexible shaft is the radius of curva- 
ture at which the shaft is to be ap- 
plied. Each size of shaft has a prac- 
ticable minimum radius of curvature. 
It has already been said that the less 
radius of curvature the greater the 
internal resistance of the shaft. Hence 
it is the best practice to operate a 
flexible shaft at as great a radius of 
curvature as possible. 

Having determined the torque and 
the radius of curvature, the size of a 
flexible shaft for any given applica- 
tion may be obtained from Table I. 
This table was made by the S. S. 
White Dental Manufacturing Co. 
The grade H shown in the table re- 
fers to shafts having maximum tor- 
sional stiffness, and which are suit- 


Long and Flexible 
Em motor used is a 1/16 


orsepower universal motor 
operating at 10,000 rpm. under 
load. The tool itself, at the 
end of a three-foot shaft, oper- 
ates between 2400 and 3700 
rpm. Note the right-angle 
drive at the motor end. 


able for the majority of uses where 
torsional strength rather than great 
flexibility is required. The grade S 
refers to shafts of high transverse 
flexibility obtained by using a large 
number of layers of smaller wire. In 
connection with the publication of 
this table of figures, it is stated that 
the torque figures are approximate 
and are intended as a basis for select- 
ing a shaft for trial purposes. They 
apply to shafts up to 25 feet in length. 
It is also stated that the torque fig- 
ures are for both right-lay and left- 
lay shafts rotating in the direction 
which tends to tighten their outer 
layer of wires. Rotating in the oppo- 
site direction, their respective trans- 
mitting capacities are reduced from 
20 to 50 per cent. Where no torque 
figures are given in the table, it indi- 
cates that the radius of curvature un- 
der which the blank appears is too 
sharp for the particular size and 
grade of shaft. 

Operating Speeds 

It is recommended that flexible 
shafts be operated between 1750 and 
3600 r.p.m. They can be operated 
successfully at any speed, but it is 
recommended that for speeds other 
than those given the designer sub- 
mit the problem to the flexible shaft 
manufacturer. For the larger shafts 
it is recommended that their speed 
should not exceed 2550 r.p.m. 

These recommendations do not ap- 
ply to very small shafts. Shafts 
measuring from .130 to .188 inches. 
in diameter, for use on universal and 
series type motors, can be successfully 
operated at speeds from 8000 to 
15,000 r.p.m. Designers often have 
the erroneous idea that these shafts 
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should not be run at such high speeds. 
As far as the shaft is concerned, high 
speeds are both feasible and prefer- 
able. 


Horsepower Ratings 

To answer the question: How much 
power can be transmitted by the flex- 
ible shaft? it is necessary to take 
both speed and curvature into consid- 
eration. 

The largest amount of power that 
can be transmitted by a 34-in. flexible 
shaft running straight at 2550 r.p.m. 
is 6.16 hp. 

The same shaft running at 1700 
r.p.m. will transmit 4.17 hp. 

If this shaft is operated in a 20-in. 
curve, it will transmit 3.48 hp. at 2550 
r.p.m. and 2.36 hp. at 1700 r.p.m. 

The horsepower ratings of the vari- 
ous sizes of flexible shafts under vari- 
ous conditions can be easily computed 





Double Spindle, Belt Driven 


OTORS for this application range 
in size from % to 1 horsepower. 
Motors run between 1750 and 3500 
rpm. Note that the flexible shafts 
are not mounted on the motor shaft. 










from Table I by using the formula: 
Hp.=27xTxN 
33,000 x 12 





T=Torque in pound-inches 
N=Revolutions per minute. 


4 =3.1416 


Length of Shafts 

Flexible shafts can be furnished in 
practically any required length. The 
designer’s attention is called to the 
fact, however, that the longer the 
shaft the greater is its own load and 
the greater is the degree of deflection 
under load. It has been found that 
in the case of very long shafts there 
is a possibility of an action being set 
up which may produce irregular driv- 
ing moments at the driven end. Shafts 
as much as 50 feet long have been 
applied successfully. 


What About the Radio Decision? 


No since the so-called Packers’ Decree back in 1923 
has there been such a decisive step in enforcing the 
anti-trust law as that embodied in the consent decree 
agreed to in connection with the Government’s case 
against the Radio Corporation of America. Here are a few 
observations on what seems to be involved. 


NDEPENDENT manufacturers 
of radio sets and tubes in general 
take the view that the practical ef- 

fects of the Federal Court consent 
decree (given in full beginning on 
page 18) breaking up the relations be- 
tveen the Radio Corporation of 
America, the General Electric Co. 
and the Westinghouse Electric & 
Manufacturing Co., will not be im- 
mediately evident, if in fact they 
even turn out to be important. 

For instance, William Sparks, 
president of the Sparks-Withington 
Co., said, “The radio decree will not 
affect the development of the indus- 
try or its sales, as every possible ef- 
fort has been put forth by all com- 
panies on both subjects. Prices on 
sets and tubes are so low at the pres- 
ent time that no company can con- 
tinue to exist without an improve- 
ment in that regard.” 

From the Philco Radio & Tele- 
vision Corp. comes the point of view 
that the decree will neither help nor 
injure anyone in the set or tube 
business. It was ventured by people 
connected with this company that the 
only practical result might be a pos- 
sible weakening of the position of the 
Radio Corporation in the industry 
due to the fact that this latter corpo- 
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ration would be deprived of the 
financial and other support of the 
General Electric and Westinghouse 
companies. 

On the other hand B. J. Grigsby, 
chairman of the board of Grigsby- 
Grunow Co., sees “relief to the 
radio industry on practically all of 
the points for which we _ have 
fought.” His statement is this: 
“This company took the initiative 
and practically single-handed has 
fought the Radio Corporation since 
beginning the manufacture of radio 
sets in 1928, to obtain for the radio 
industry fair terms and conditions to 
do business under patents owned by 
a group headed by Radio Corpora- 
tion. 

“Our company carried the fight to 
Congress, and that resulted in a suit 
by the Department of Justice, under 
the Sherman anti-trust act, to dis- 
solve the combination between Radio 
Corporation, General Electric Com- 
pany, Westinghouse Electric and 
Manufacturing Company and Amer- 


ican Telephone and Telegraph Com- 
pany. 

“The consent decree required by 
the government dissolves this mo- 
nopoly and means the establishment 
of fair competitive conditions for 
the industry. We believe that this 
successful conclusion by the govern- 
ment of our fight has given relief to 
the radio industry on practically all 
of the points for which we have 
fought.” 

And Oswald F. Schuette, execu- 
tive secretary of the Radio Protec- 
tive Association hails the decree as 
“the greatest victory ever won in the 
court of public opinion.” 

“It must not be forgotten,” Schu- 
ette said in a formal statement, ‘‘that 
ten years ago Harry M. Daugherty, 
then the Attorney General of the 
United States, gave this combination 
a ‘letter of immunity’ against gov- 
ernmental attack and that it was not 
until Senator James Couzens, of 
Michigan, had secured an investiga- 
tion of the radio trust, by the Sen- 
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ate Interstate Commerce Committee, 
that the Department of Justice filed 
the suit to dissolve the combination.” 

Underlying the consent decree was 
a basic agreement of more than 100 
pages containing much information 
not made public in the decree itself. 

Included in this basic agreement 
are the following: General Electric 
and Westinghouse have leased to an 
R. C. A. unit seven broadcasting sta- 
tions for ten years from January 1, 
1933. The National Broadcasting 
Co. will direct programs but the two 
electric companies will have complete 
control of the broadcasting stations 
and equipment. 

R. C. A. will vacate its building 
at Lexington Avenue and 51st Street, 
New York City, in May and move 
its offices to Rockefeller Center. The 
old R. C. A. building will be taken 
over by General Electric Company, 
which will presumably move its own 
offices there from its present loca- 
tion at 120 Broadway. The actual 
transfer of the building is due to be 
effected about December 21st. 

In the basic agreement R. C. A. 
receives under license from General 
Electric and Westinghouse additional 
patent rights concerning the applica- 
tion of vacuum tubes and circuits to 
other uses than radio. For these 
rights the electric companies are to 
receive 5 per cent royalty. 

According to one rather prevalent 
opinion the R. C. A. is, with the ex- 








ception of its withdrawn financial 
and other support from General Elec- 
tric and Westinghouse, in fully as 
strong a position as before. Since 
R. C. A. will be the only company in 
a position to grant complete licenses 
on all required patents to radio man- 
ufacturers the income from this 
source is not likely to be greatly 
impaired. 

So, according to those holding this 
viewpoint, the success of R. C. A. in 
the future all gets back to its ability 
to carry on without the financial sup- 
port and other help heretofore given 
by the two large electrical companies. 

A point of interest to manufac- 
turers generally is that, while under 
the basic agreement, General Electric 
and Westinghouse regain the right 
to manufacture radio sets, which 
they gave up about two years ago in 
exchange for additional R. C. A. 
stock, they are enjoined from resum- 
ing radio manufacturing until May, 
1935. This order frees R. C. A. 
from their competition for some 
time. Should these two electric com- 
panies ever resume such manufac- 
ture they must pay royalties to 
R. C. A. as would any other radio 
manufacturer. 

It will be recalled that General 
Electric Supply Co. has for some 
time been distributing radio sets of 
R. C. A. Victor manufacture and 
Westinghouse Electric Supply Co. 
has of late been distributing the prod- 





uct of the Kolster Radio Corporation. 

This decree is looked upon in 
financial circles as probably the most 
decisive step in enforcing the anti- 
trust law since the so-called packers’ 
decree back in 1920. Also observers 
recall in this connection the breaking 
up of the old Standard Oil Co. a 
decade before that. 

While there were congressional 
resolutions regarding an investiga- 
tion of the radio industry prior to 
that time, it was not until 1925 that 
the Department of Justice made an 
investigation and reported that there 
was no ground for action under the 
Sherman act. 

In February, 1930, the assistant 
to the Attorney General reported to 
Senator Couzens, chairman of the 
Senate Committee on Interstate 
Commerce, that the Department of 
Justice had the matter under advise- 
ment. In May of that year suit was 
filed in the U. S. District Court in 
Wilmington, Del., charging violation 
of the Sherman anti-trust act. 

The trial was first set for October 
10th of this year. It was then ad- 
journed to November 15th and then 
to November 21st, the day the con- 
sent decree was signed. The basis 
of the agreement behind the decree 
was in a plan submitted to the gov- 
ernment on November 11th by Mr. 
Sarnoff, of the Radio Corporation— 
a plan designed to meet the chief 
government objections. 





District of Delaware, in Equity No. 
793. 

United States of America, petitioner, 
against Radio Corporation of America, 
General Electric Company, International 
General Electric Company, Westinghouse 
Electric and Manufacturing Company, 
Westinghouse Electric International Com- 
pany, National Broadcasting Company, 
Inc.; R. C. A. Communications, Inc.; R. 
C. A. Photophone, Inc.; R. C. A. Radiotron 
Company, Inc.; R. C. A. Victor Company, 
Inc.; American Telephone and Telegraph 
Company, Western Electric Company, Inc. ; 
General Motors Corporation and General 
Motors Radio Corporation, defendants. 


[) Distr Court of the United States, 


CONSENT DECREE 


This cause coming on to be heard this 
twenty-first day of November, 1932, and 
the several defendants having accepted 
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The Consent 


Decree in the R.C.A. Case 


wf ERE is the full text of the consent decree of Judge John 






P. Nields of the Federal District Court at Wilmington, 
Delaware, November 21st. 


service of process and having appeared and 
filed their answers to the petition and to 
the amended and supplemental petition 
herein, which latter has superseded the 
original petition, and is hereinafter re- 
ferred to as the petition, and the cause 
having heretofore this day been dismissed 
as to the General Motors Corporation, Gen- 
eral Motors Radio Corporation, American 
Telephone and Telegraph Company and 
Western Electric Company, Inc. ; 

And the petitioner and the remaining 
defendants (hereinafter in this decree re- 
ferred to as the defendants) having filed 
a stipulation with the clerk of the court 
wherein and whereby the defendants con- 


sent to the making and entering of this 
decree ; 

And the petitioner by its counsel having 
represented to the court that this decree 
will provide suitable relief concerning the 
matters which the petitioner charges in 
said petition, and having requested that 
this decree be made and entered ; 

And it appearing that by reason of the 
consents of the defendants to this decree 
and the acceptance of the same by the pe- 
titioner, it is unnecessary to proceed with 
the trial of the cause or to take testimony 
therein or that any adjudication be made 
by the court of the issues presented by the 
pleadings herein, other than these herein- 
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after specially reserved in Section VI 
hereof ; 

Now, therefore, without taking any tes- 
timony or evidence and without making any 
adjudication it is upon and in accordance 
with such stipulation and consent, hereby 
ordered and decreed as follows: 


A 


The court has jurisdiction of the subject 
matter hereof and of all the parties hereto 
and has full power and authority to enter 
this decree and the allegations of the pe- 
tition state a cause of action against the 
defendants under the provisions of the Act 
of Congress of July 2, 1890, entitled “An 
Act to Protect Trade and Commerce 
Against Unlawful Restraints and Monop- 
olies”’ and acts amendatory thereof and 
supplemental or additional thereto, known 
as the Federal Anti-Trust Laws. 


Il. 
Must Sell Holdings 


General Electric Company and Westing- 
house Electric and Manufacturing Com- 
pany, respectively, shall divest themselves 
of the holdings of themselves and their re- 
spective subsidiaries of shares of stock of 
the Radio Corporation of America. This 
shall be done as follows: 

General Electric Company shall within 
three months from the date hereof divest 
itself of substantially one-half of all the 
holdings of itself and its subsidiaries of the 
shares of common stock of Radio Corpora- 
tion of America by distributing such shares 
ratably to its own common stockholders, or 
causing them to be so distributed. 

The balance of such common stock and 
the shares of preferred stock of Radio Cor- 
poration of America held by General Elec- 
tric Company and its subsidiaries shall be 
disposed of within three years from the 
date hereof by distributing such shares 
ratably to its own common stockholders or 
causing them to be so distributed, or other- 
wise disposed of. 

Westinghouse Electric and Manufactur- 
ing Company shall within three months 
from the date hereof divest itself of sub- 
stantially one-half of all of the holdings 
of itself and its subsidiaries of the shares 
of common stock of Radio Corporation of 
America by distributing such shares rat- 
ably to its own stockholders, or causing 
them to be so distributed. 

The balance of such common stock and 
the shares of preferred stock of Radio 
Corporation of America held by Westing- 
house Electric and Manufacturing Company 
and its subsidiaries shall be disposed of 
within three years from the date hereof 
by distributing such shares ratably to the 
shareholders of Westinghouse Electric 
and Manufacturing Company, or causing 
them to be so distributed or otherwise dis- 
posed of. 

The distribution of shares of Radio Cor- 
poration of America to shareholders of 
General Electric Company and of Westing- 
house Electric and Manufacturing Com- 
pany herein provided for shall be without 
any restriction on the full rights of owner- 
ship of the several distributors, including 
the right to dispose of the same as they 
see fit. 

In any disposition of shares of common 
stock hereby required to be made by Gen- 
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eral Electric Company and Westinghouse 
Electric and Manufacturing Company, or 
its or their subsidiaries (other than for 
the purpose of distribution to stockholder), 
they shall not knowingly sell or transfer 
to any one interest shares of such com- 
mon stock to an aggregate in excess of 
150,000 shares of the present common stock, 
or stock which at the time may be equiva- 
lent to 150,000 shares of the present com- 
mon stock in respect to the then existing 
voting rights. 


Enjoined from Voting the Stock 


Pending the disposition of such stock, 
General Electric Company and Westing- 
house Electric and Manufacturing Com- 
pany and their respective subsidiaries (other 
than G. E. Employes Securities Corpora- 
tion) shall be enjoined from exercising 
any voting rights with respect to such 
stock, except that they shall from time to 
time, as requested by the executive com- 
mittee of the board of directors of Radio 
Corporation of America, as such executive 
committee may then be constituted, give to 
it or to such person or persons as such 
executive committee may designate, proxies, 
with power of substitution, to vote such 
stock for the election of directors of Radio 
Corporation of America or for the trans- 
action of ordinary business at an’ annual or 
special meeting of stockholders; and as to 
all other matters as to which the stock- 
holders’ action is required, such holders 
may, at their election, give proxies to such 
executive committee, or, in case any of 
them fails to do so within ten days before 
the date set for any such meeting, it shall 
give such proxies as may be directed by an 
order of this court on the application of 
the defendant, Radio Corporation of Amer- 
ica, or the holder of such stock. 

General Electric Company and Westing- 
house Electric and Manufacturing Com- 
pany shall report to the court at the ends 
of the aforesaid periods of three months 
and three years, respectively, with regard 
to their compliance with the foregoing pro- 
visions of this Section IT. 

Except as aforesaid, General Electric 
Company and Westinghouse Electric and 
Manufacturing Company, and each of them, 
are enjoined after the expiration of such 
period of three months from acquiring or 
holding, directly or indirectly, any shares 
of stock of Radio Coporation of America 
or any of its subsidiaries, present or fu- 
ture; provided, however, that nothing 
herein contained shall be construed to pre- 
vent G. E. Employes Securities Corporation 
from continuing to hold and from exer- 
cising all rights with respect to not more 
than 50,000 shares of A preferred and 
10,000 shares of B preferred stock of Radio 
Corporation of America now held by it. 


III. 


Employee Directors Must Resign 


General Electric Company and Westing- 
house Electric and Manufacturing Com- 
pany, respectively, shall cause all of their 
officers, directors, employes or agents, who 
are now members of the board of directors, 
or other boards or committees of Radio 
Corporation of America, or of any of its 
subsidiaries, to resign, within ten days from 
the date hereof, from such boards and com- 
mittees and are hereby enjoined and re- 
strained from thereafter permitting any 





such officer, director, employe or agent to 
act as a member of any board or com- 
mittee ; and Radio Corporation of America 
and its subsidiaries are likewise enjoined 
and restrained from thereafter permitting 
any officer, director, employe or agent of 
General Electric Company, or Westing- 
house Electric and Manufacturing Com- 
pany to become or to act as a member of 
any such board or committee; provided, 
however, that for a period of not longer 
than five months from the date hereof, 
Owen D. Young and Andrew W. Robert- 
son may continue to serve, at the pleasures 
of the Radio Corporation of America, as 
members of the boards and committees of 
Radio Corporation of America and its sub- 
sidiaries, provided, however, that the ad- 
visory council of National Broadcasting 
Company, Inc., so long as its functions 
shall continue to be merely advisory, shall 
not be deemed to be a board or committee 
within the meaning of the foregoing pro- 
vision. 


IV. 
Patent Licenses to Be Non-exclusive 


The defendants are hereby enjoined and 
restrained from recognizing as exclusiv: 
or asserting to be exclusive any license for 
the enjoyment of patents or patent rights 
in the following agreements, referred to 
in the petition: 

1. The agreement between the Radio 
Corporation of America and the General 
Electric Company, dated Nov. 20, 1919, and 
referred to as Agreement A; 

2. The agreement between General Elec- 
tric Company and American Telephone and 
Telegraph Company, dated July 1, 1920, 
and referred to as Agreement B: 

3. The agreement between the Radio 
Corporation of America and United Fruit 
Company, dated March 7, 1921; 

4. The agreement between the Westing- 
house Electric and Manufacturing Com- 
pany and the International Radio Telegraph 
Company, dated June 29, 1921, and referred 
to as Agreement D; 

5. The agreement between the General 
Electric Company, Radio Corporation of 
America and Westinghouse Electric and 
Manufacturing Company, dated June 30, 
1921, and referred to as Agreement E; 

6. The agreement between General Elec- 
tric Company and American Telephone and 
Telegraph Company, dated July 1, 1926, 
and referred to as Modified Agreement B; 

7. The agreement between General Elec- 
tric Company, Radio Corporation of Amer- 
ica and Westinghouse Electric and Manu- 
facturing Company, dated June 11, 1929, 
and referred to as Agreement L; 

8. The agreement between General Elec- 
tric Company, Radio Corporation of Amer- 
ica and Westinghouse Electric and Manu- 
facturing Company, dated Jan. 1, 1930, and 
referred to as Agreement M; 

And are likewise enjoined and restrained 
from recognizing or asserting the continued 
existence or the continued obligation of 
any provision of any of said agreements 
restricting or limiting the right of a party 
thereto freely to engage in such business 
or activities as it may desire or to make 
such use of its patents or patent rights 
as it may desire. 

The defendants are and each of them is 
further enjoined and restrained from mak- 
ing or entering into any combination, agree- 
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ment, understanding or joint endeavor be- 
tween them or any two or more of them 
(except between any one defendant and its 
subsidiaries, or between subsidiaries of any 
one defendant) or between them or any 
one of them and third persons in restraint 
of interstate or foreign commerce of the 
United States in violation of the anti-trust 
laws of the United States by; 

(a) Limiting or restricting the freedom 
of any defendant to grant licenses under 
its own patents or patent rights in the fields 
of radio purposes as defined in the agree- 
ment attached to the stipulation consenting 
to this decree, or in the application in fields 
other than of radio purposes, of radio 
tubes or tubes having the functional char- 
acteristics of radio tubes or of other radio 
devices or circuits ; 

(b) Limiting or restricting the freedom 
of any defendant or any party to such com- 
binations, agreement, understanding or joint 
endeavor to engage in trade and commerce 
in said radio purpose fields and in said 
applications, either by exchange of exclu- 
sive licenses under patents, by agreements 
restricting or burdening the right of an 
owner of a patent or patent right to en- 
joy the same or to grant licenses there- 
under, by agreements for division of fields 
or territory, or by other similar means or 
devices. 

Provided, nothing herein 


however, that 


erator units are in the class of 
the most accurately fitted me- 
chanisms made by the Westinghouse 
Company, some tolerances being of 
the order of only two or three ten- 
thousandths of an inch. These close 


! ee ETICALLY sealed refrig- 
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contained shall be deemed or construed to 
prevent any defendant from acquiring or 
assigning or agreeing to acquire or assign 
patents or other property, or granting or 
agreeing to grant, or continuing to act under 
exclusive rights thereunder, or in connec- 
tion therewith or taking any other action, 
if not done to restrict liberty of action as 
part of a plan or purpose to restrain in- 
terstate or foreign commerce of the United 
States as prohibited by the anti-trust laws 
of the United States, it being recognized 
that patents and patent rights may be 
bought, sold and transferred, as may other 
kinds of property, and subject only to like 
limitations. 


ve 


Reservation for a Future Trial 


The issues presented by the petition and 
the amendment thereto this day filed, with 
reference to contracts and arrangements 
and understandings between the defendants 
or any of them and foreign companies and 
governments, are specially reserved for 
trial and determination if that becomes 
necessary, for a period of two and one- 
half years from the date hereof, such 
period being allowed for the reason stated 
in the stipulation consenting to this decree. 
Said contracts, arrangements and under- 


standings now existing are not affected by 
and do not come within the provisions of 


Down to Three Ten-thousandths 
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fits, upon which depends satisfactory 
and quiet operation over a long time, 
are accomplished by precise machin- 
ing, careful grinding or honing and 
careful inspection of finished parts. 
The tooling equipment includes stand- 
ard and special machine tools, heat- 





the previous sections of this decree. The 
defendants affected hereby shall at the end 
of one year from the date hereof render 
to the Attorney General a written report 
as to what has been and what is being done 
with reference to the matters covered by 
the foregoing portion of this Section VI, 
and on the request of the Attorney General 
shall at any time irrespective of the ren- 
dering of said report give to him full in- 
formation respecting such matters. If 
prior to the expiration of said period of 
two and one-half years the defendants have 
succeeded in securing modifications or 
changes of said contracts, arrangements 
and understandings, to meet the objections 
of the petitioner, the cause shall be dis- 
missed as to the issues so reserved, but 
otherwise upon the expiration of said 
period (unless it be shown to the court 
at that time that defendants have used due 
diligence to secure the modification or 
change of said contracts, arrangements or 
understandings and that no reason of pub- 
lic interest exists why such trial should 
not be further continued, in which case the 
trial may be postponed to such time as the 
court deems advisable) the cause shall 
forthwith be placed upon the trial calendar 
next following and shall be set for trial 
on the reserved issues at the earliest con- 
veniences of the court. 


(Turn to page 48) 








UCH close tolerances in the 
fitting of mechanical parts 
were found necessary to assure 
quiet refrigerator operation over 
long periods of time. These close 
fits were obtained by precise 
machining, careful grinding, and 


minute inspection. Here are 
many timely hints on precise 
manufacture 


By F. A. Harshberger 


Refrigeration Engineer 
Westinghouse Elec. & Mfg. Co. 


ing ovens, heat-treating furnaces and 
welding apparatus, and also a vast 
number of special tools such as jigs 
and fixtures, gauges and testing equip- 
ment. Each of these has been de- 
signed to do one particular job in a 
minimum time, and to eliminate all 
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setting up and laying out of work. 

A modified straight line system of 
production is used which allows a 
continuous, even flow of material and 
reduces intermediate piling up and 
storage of parts to a minimum. Han- 
dling of material is done by a con- 
tinuous overhead conveyor system, 
supplemented by roller conveyors. 
The overhead conveyor starts at the 
storeroom and carries, at intervals of 
a few feet, baskets which are filled 
with parts and fed out as required. 
It moves quite slowly, so the various 
groups have ample time to observe 
and remove parts consigned to them, 
or put on finished parts. 

Production naturally falls into four 
more or less well defined types of 
activities ; manufacturing of parts, in- 
spection, assembly, testing. While 
there is much overlapping of these 
processes, they come in general in the 
order named. 


HE welding and machining opera- 

tions on the compressor shell are 
among the first steps in production. 
This is a heavy pressed steel shell 
which has the feet, cooling fins and 
thermostat plate attached by electric 
spot welding. In these, as in all oper- 
ations, jigs are provided so that the 
workmen lose no time in setting up 
or laying out work. The inside 
diameter of the shell must be accu- 
rately turned, in order to allow the 
motor housing to be pressed in. 
Lathes are set up for this job so that 
one cut is generally sufficient. One 
workman operates two lathes. When 
a shell is completed, a false end is 
clamped on and it is given an under 
water pressure test of 200 Ibs. air, to 
see that there are no leaks at any of 
the welds, or where the terminal 
bushings and charging tube are 
brazed in. 

The machining of the cast iron 
motor frame is begun on a Bullard 
Multimatic machine, which rough 
turns it inside and out, and reams the 
bearing hole. One of these machines 
has a capacity of over 30 frames an 
hour, and the operator also has time 
to end face the frames on a vertical 
mill. The finish cuts are done on 
lathes set up for the purpose. The 
finishing of the bearing is one of the 
jobs where great accuracy is neces- 
sary, so that the crank shaft will be a 
perfect fit, with just the allowable 
clearance for oil film. This is done 
on a honing machine which takes off 
only a few ten-thousandths of an 
inch. 
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The cast iron cylinder is another 
piece that is machined with an accu- 
racy that a few years ago was not 
considered attainable in production. 
After rough boring and facing, the 
bore is ground to within a few ten- 
thousandths of an inch of the re- 
quired size, which assures its being 
absolutely round. Machine honing 
is used to bring it to final size and 
give it the proper polish. 

In these parts and others, such as 
the piston, connecting rod and crank 





gauges. In general, the application 
of a gauge at one point of a piece is 
not considered sufficient. The crank 
shaft, for example, is measured with 
a “go” and “no go” snap gauge at a 
number of places along its length, 
and in two radial directions at right 
angles to each other. 

Piston diameters are measured on 
a Zeiss optical gauge, one of only a 
few which have ever been built. This 
will readily detect a difference in 
diameter as small as one twenty- 


To Make It Quiet, Make It Precise 


NE of the best weapons against noise in electrical 
machines is closer precision in manufacture. This 

is true not alone of refrigerators, treated in this article, 
but of all other mechanisms with fast-moving parts 


shaft, the closeness of the tolerances 
used seems exceptionally small to 
those accustomed to ordinary machine 
shop practice. Experience has 
taught, however, that continued satis- 
factory and quiet operation of refrig- 
erators can be had only when the 
moving parts are a perfect fit. Ac- 
cordingly, the greatest tolerances al- 
lowable on parts such as the above, 
are only two or three ten-thousandths 
of an inch. The general method used 
on these parts is to bring them down 
to within a few  ten-thousandths 
of the final size by grinding, and then 
lap or hone finish. 

Swedish steel flapper valves are 
used. Valves, valve plate and cylin- 
der head are gas tight without the 
use of gaskets, which requires that 
they be absolutely flat. For this rea- 
son, the valve plate and cylinder head 
are finished by hand on a cast iron 
lap, which produces a surface so flat 
and smooth that they will adhere if 
pressed together. The first machin- 
ing of these parts is done on a 
grinder with a magnetic chuck, hold- 
ing a number of pieces. 

Motors, controls and condensers 
are built in separate sections of the 
plant, while manufacturing of evapo- 
rators and thermostat discs is carried 
on at Mansfield. 

Before assembly, each part is sub- 
jected to a rigid final inspection. To 
the visitor, this section, which is lo- 
cated between the machining and as- 
sembly sections, is one of the most 
interesting parts of the final opera- 
tion. A most complete equipment of 
special gauges is provided, and these 
are standardized at frequent intervals 
by Johanssen blocks and other master 


thousandth of an inch. Each piston 
is numbered according to its diam- 
eter, in variations of one ten-thou- 
sandth inch, and is then fitted to a 
cylinder of the corresponding diam- 
eter. This selective assembly allows 
a little more leeway in manufactur- 
ing, and still assures that the required 
oil film clearance between the piston 
and cylinder will not vary by more 
than two ten-thousandths. Cylinder 
diameters are measured on an electric 
gauge that shows a difference of one- 
thousandth inch by a needle swing of 
several inches, so that a variation of 
one ten-thousandth is easily detected. 

Careful inspections such as these are 
made on all parts, in order to be sure 
that when a compressor unit is as- 
sembled and sealed up, it will operate 
efficiently, noiselessly and not take 
more than the allowable wattage. Both 
before and after inspection, parts hav- 
ing finely finished surfaces are pro- 
tected by wrapping in paper or plac- 
ing in suitable racks. 


HE rotor crankshaft, cylinder, 

connecting rod and other parts are 
then assembled on to the motor 
frame, making a complete compressor 
assembly except for pressing into the 
steel shell. The compressor is washed 
by repeatedly immersing it in a bath 
of solvent. A special washing ma- 
chine devised for the purpose handles 
two compressors at a time. Run-in 
troughs with provision for lubrica- 
tion are suspended from a monorail 
track. The compressors are placed 
in these and allowed to operate under 
their own power for a number of 
hours, to wear them in. Thereafter, 
each compressor is given a pump test, 
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in which it must be able to pump a 
certain minimum volume of air in one 
minute, and pull not over the allow- 
able wattage. This test reveals any 
machines having leaky pistons or 
valves, or which are bad pumpers for 
other reasons, also any which con- 
sume too much power. Following this 
test, the compressor is pressed into 
the shell and the end head welded in 
place, after which it is given another 
200 lb. pressure test under water. 
The next step is the intermedi- 
ate assembly, where the compressor, 
evaporator, float valve and condenser 
are assembled on to the unit base. All 
tubing joints are brazed, there being 
no flared fittings or soft solder on 
the machine. The units are placed 
upside down (to allow the float to 


PACING cylinder heads on grinder with magnetic chuck. 
This is the first process in producing a surface so flat 
that two surfaces will adhere when pressed together. These 
cylinder heads when complete are gas tight without the 
use of gaskets 


STING compressor 

shell for leaks at 200 
pounds pressure. Each 
compressor is given a 
pump test in which it 
must pump a certain 
minimum volume of air 
in one minute, and 
pull not over the al- 
lowable wattage. No 
leaky piston gets by 
this test 


stand open) in racks which travel on 
an overhead monorail track, and are 
ready to be dehydrated and charged 
with refrigerant and oil. 

The removal of all moisture from 
the interior of the machine before 
charging, is absolutely essential to 
the continued successful operation of 
a refrigerator, and this is one of the 
most difficult operations. Westing- 
house has developed a method which 
has proven very successful and re- 
quires a minimum amount of time. 
After treatment, the units are 
charged, and samples of the charge 
removed and tested. This reveals 


the success of the dehydration, and 
to pass, the sample of refrigerant 
must show a moisture content of not 
over .006 per cent. 






































































The fan and control are then put 
in place, and the unit is ready for the 
final test. For this, the evaporator is 
insulated by placing a heavy bag over 
it, approximating the conditions ob- 
tained in a refrigerator cabinet. The 
unit is first run continuously and the 
lowest suction pressure which it is 
able to pump is noted. It is then al- 
lowed to cycle for a number of hours. 
Each unit is fitted with a recording 
suction pressure gauge, head pressure 
gauge and wattmeter, which reveal 
any defects in either unit or control. 
Quietness, however, is checked in a 
sound-proof room through which 
each unit passes on its way to the 
final assembly and shipping lines. 

On the last assembly line, the units 
are painted, charging tube pinched 
off and brazed, evaporators washed, 
ice trays inserted and other details 
taken care of. They are also given a 
visual inspection and a final leak test. 
This last consists in placing each unit 
in a gas-tight glass box filled with 
ammonia fumes. Any leak is revealed 
by a white smoke. They are then 
crated and shipped. 















Avove — Spot-weld- 
ing copper fins to 
the compressor cylin- 
der. Jigs are provided 
so that the workmen 
lose no time in set- 
ting up or laying out 
work. The compres- 
sor cylinder is of heavy 
pressed steel 
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[DRODUCTION tolerances of two and 

three ten-thousandths of an inch 
were impossible to attain only a few 
years ago. Yet it is this very precision 
that contributes so much to the quiet 
operation of new electrical machines. 
The importance of this precision can- 
not be overestimated, because quiet 
operation is one of today’s strongest 

sales factors 


BOVE—Running a pump test on a 

compressor. Every compressor 
must undergo this test. Right—Meas- 
uring the diameter of a cylinder on 
an electric gage. This instrument 
will readily detect a difference in 
diameter as small as one twenty-thou- 
sandth of an inch. Each piston is 
numbered according to its diameter, in 
variations of one ten-thousandth inch, 
and is then fitted to a cylinder of 

the corresponding diameter 
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Avove—The assembled 1/8th horsepower unit. 
Before this final assembly is made each part 
is subjected to a rigid final inspection by the use 
of many special and frequently checked gages 


EFT—General view of the compressor 
assembly section. A modified straight 
line system of production is used, which 
allows a continuous flow of material and a 
minimum of piling up of parts. Handling is 
done by a continuous overhead conveyor 
system, supplemented by roller conveyors. 
This chain conveyor moves slowly 








UR present business situation 

calls for imagination and cour- 
age. It calls for imagination to apply 
the engineering, manufacturing and 
sales machinery of our country to the 
adjustment of business to present 
marketing conditions. The possibili- 
ties are enormous. Even with pres- 
ent large numbers of our people un- 
employed, the potential purchasing 
power of America remains probably 
the largest in the world. There is no 
warrant for any business men to sit 
back and feel that there is no market. 
This false doctrine is disproved daily 
by the actual accomplishments of in- 
dividual business. 


HAT business needs at the mo- 

ment is orders. To get these it 
is most important to consider the 
opportunity which lies in the field of 
new products. Many are seeking to 
offer this as one of the ways out of 
the depression through the finding of 
new strata of purchasing power and 
new strata of cost of manufacturing 
and selling. 

New product development is one 
of the remedies for depression con- 
ditions which has been found thor- 
oughly effective by many individual 
establishments. American initiative 
and American ingenuity never sleep. 
They have been alive and kicking 
even in the darkest and dreariest 
days through which we have just 
passed. Many new products have 
been developed during this depres- 
sion and many products heretofore 
developed have been found of prac- 
tical use during the past few years. 
And the search for new products is 
just as active today as it was at the 
top of the boom. A National Re- 
search Council inquiry indicates that 
nearly half of the reporting com- 
panies spent more on research in 1931 
than in 1929, a clear demonstration of 
the value placed in the days of falling 
sales on improvement of old products 
and processes and the finding of new 
ones. 

A constant stream of new things 
is flowing into American life. Glance 
at a few of them. The whole idea of 
air conditioning in our theaters, 
homes and public buildings has de- 
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New Products—A Way Out 


IR conditioning, fabricated steel and glass houses, a 
radio pillow, and mechanical refrigerators are among 

the specific examples of new developments pointed to by 
the writer as helping to pull business out of the depression. 
Definite proof shows that progress follows new products 


Frederick M. Feiker 


Director, Bureau of Foreign and Domestic Commerce 


veloped practically since the begin- 
ning of the depression. Many profess 
to see in this or related fields the be- 
ginning of a great new development 
which will prove the vehicle to new 
heights of prosperity. Some statis- 
ticians claim that there is an ultimate 
five billion dollar market for this new 
type of product. Factories have been 
made independent of the vagaries of 
weather and climate by this means. 
Nearly 70 large companies are bend- 
ing their efforts to building up of this 
new thing which a few years ago 
was but a dream. 

Fabricated steel and glass build- 
ings offer another vital field of mar- 
keting. Scores of engineers are 
thinking in terms of mass production 
of knock-down homes of this type to 
house our coming generations. 

Styles in women’s footwear call for 
delicate colors and shades and 
promptly there arises the need for a 
new type of cleanser to take advan- 
tage of this new market. Manufac- 
turers of nursing bottles develop a 
new type of baby food. A radio pil- 
low for a sick room makes its appear- 
ance. A manufacturer of an antisep- 
tic goes into the tobacco field and 
combines his health product with 
cigarettes. We water our lawns with 
the new flexible pipe system. The 
number of new paper products and 
the wide variety of uses to which they 
are put is truly remarkable. 


EVER in our history has the art 

of wrapping and packing prod- 
ucts reached its present heights. In 
this connection, the development of 
cellophane has been one of the com- 
mercial wonders of current iridustrial 
history. In the food industry new 
products appear almost daily and 
new and improved methods of han- 
dling foods come over night. The 
development of the handling of 
frozen food products has in some 


cases revolutionized the methods of 
marketing. In this connection we must 
note the tremendous development of 
the mechanical refrigeration industry 
during the past few years. 

Time after time in the history of 
American industry an establishment 
has turned out a product which 
proved so good and so efficient that it 
ultimately exhausted its own market. 
It eliminated the need for replace- 
ment. Case after case of this kind 
has resulted in the development of 
new and diverse products to make 
use of the production capacity avail- 
able. In other industries the avail- 
ability of large quantities of scrap 
material has forced new products into 
existence. 


HE President’s Organization on 

Unemployment Relief, in a report 
on “Spreading Work” recently cited 
new product development as one of 
the means which have been used to 
increase employment. 

“In several instances,” said the re- 
port, “The development of new prod- 
ucts has been responsible for giving 
employment to a larger number of 
workers than would otherwise have 
been the case.” 

The report instanced a New Eng- 
land firm which had definitely car- 
ried out a strong policy leading to the 
development of new products. 

“In December, 1931,” the report 
continued, “this company was keep- 
ing at least ten per cent of its force 
on development work, who would 
otherwise have been without employ- 
ment. The development of new prod- 
ucts incident to research in 1929 and 
prior thereto has been responsible for 
keeping at least 25 per cent of the 
present force employed during 1930 
and 1931. 

“A company engaged in the manu- 
facture of electrical apparatus has 
been able to keep its engineering and 
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sales forces intact through the de- 
velopment of new products. Another 
company, by developing a new line 
of filing equipment, expects to be able 
to put a large number of its former 
employes back to work. Several com- 
panies, manufacturing standard prod- 
ucts, have undertaken the manufac- 


ture of special products to give em- 
ployment to their regular workers.” 

These are but a few instances of 
the success which has always at- 
tended American inventiveness and 
American ingenuity when confronted 
with adverse economic conditions. 
Every day there is new evidence of 





how the American spirit responds to 
the need of devising new means to 
meet new conditions. 





Excerpts from an address given before the 

Cleveland Engineering Society at a recent 

meeting called for the purpose of discussing 

the larger aspects of new product develop 
ment 


Fine Colors— Molded 


ECOND of a series of articles on plastics. This article 
treats the subject of urea formaldehyde plastics, the 
principal advantage of which is that they can be molded 
into finely colored products. The first article, on phenolic 
resinoids, was published in the October issue 


By Herbert Chase 


MONG the newer types of plastic 
A materials, none are more wide- 
ly used at present than the 
urea-formaldehyde type. As com- 
pared to the older and better known 
phenol-formaldehyde plastics, the 
chief, if not the only important ad- 
vantage the urea type presents is that 
it lends itself to production in a 
variety of translucent tints or pastel 
shades varying from a very light 
cream to any depth of almost any 
color desired. This, of course, is a 
most important advantage for the 
numerous applications in which color 
is desired for decorative and sales 
reasons. 

Although phenolic molding com- 
pounds also can be produced in a 
variety of colors, the resin itself is 
usually rather dark and tends to 
darken further under light exposure. 
In consequence, heavy pigmentation 
is required to mask the color of the 
resin. The same is not true of the 
urea resins, which are almost pure 
white. They can, if desired, be pro- 
duced in colorless water-white or in 
transparent tints as well as in trans- 
lucent and opaque form. This differ- 
ence between the two most important 
types of thermo-setting compounds 
has naturally led to the use of 
the urea type chiefly where the ad- 
vantages of attractive coloration are 
realized. It has, however, played an 
important part in certain types of 
electrical parts, the most notable be- 
ing those commonly seen and used 
for domestic applications. These in- 
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clude a variety of attachment plugs, 
outlet socket coverings, switch plates, 
multiple-way fittings and similar types 
of parts. 

Bowls for kitchen stirring and beat- 
ing devices, and covers and other parts 
for various types of electrical equip- 
ment, such as are used in beauty- 
shops and tonsorial establishments, 
for example, are also molded from 
delicately colored urea plastics which 
add a sales appeal. Although these 
may not be classed as strictly elec- 
trical products, in the sense that the 
parts do not always perform an elec- 
tric or dielectric function, they are 
still of considerable interest to the 
electrical manufacturer. 

There are two types of urea mold- 
ing compounds available in this coun- 
try today. They are the thio-urea 
and “straight” urea resins. Finished 
articles made from them are identical 
in appearance and in most other qual- 
ities. The thio-urea type, first intro- 
duced commercially as Beetle mold- 
ing powder, is still sold under the 
same name, but there has since been 
added to the Beetle line a newer 
“straight” urea, which is now the 
more widely used. Other makes of 
the urea type produced in this coun- 
try include Plaskon, Unyte, Aldur 
and Luxite. Although the processes 
of manufacture of these resins are 
said to differ widely and to be con- 
trolled by different sets of patents, 
they are similar in general qualities 
and, with minor exceptions, the fol- 
lowing particulars apply to most if 





Much the same 


not to all of them. 
is true also of the thio-urea type, 
except that in molding it requires the 


use of stainless-steel or chromium- 
plated molds, as molds of ordinary 
steel are stained by corrosive action. 
Straight urea resins, however, can all 
be formed in ordinary steel molds, 


25 




















































































































































































































the same as are used for phenolic 
resins, and without staining action. 

Unlike phenolic resins, the urea 
type is soluble in water prior to mold- 
ing. Although the chemical change 
or curing which takes place in mold- 
ing renders the material insoluble, if 
the cure is complete, most molded 
urea articles absorb appreciable quan- 
tities of water, when immersed or 
when in contact with humid air. In 
general, they are rather less resistant 





to water than are phenolic moldings, 
although the latter are not entirely 
moisture-resistant either. If cure of 
the urea molding is not complete, 
considerable water is absorbed by un- 
cured fractions and it is probably 
this which, in the past, has accounted 
for the cracking or checking of ar- 
ticles molded from urea resins. 

Such checking or cracking seems 
most likely to occur around inserts 
and in or adjacent to thick sections. 
It is much less frequent in thin sec- 
tions, from 1/32 in. to 3/16 in. thick, 
a fact which probably accounts for 
the greater success of urea molded 
parts in which the sections are quite 
thin. It may account also for the 
fastening of some inserts by screws 
or staking operations rather than by 
molding them in place, although parts 
with inserts molded in place are re- 
ported to be successful in some appli- 
cations. 

Some experiences with parts 
molded from urea resins indicate that 
cracking is materially accelerated by 
exposure to sunlight and by cycles 
of exposure to moisture and dryness, 
and that brittleness increases with 
natural aging under conditions of 
normal use. It is undoubtedly true, 
however, that the later and improved 
forms of urea compounds are much 
improved in this respect and that care 
in effecting a thorough cure, such as 
usually results when thin sections are 
used, will minimize if not prevent 
trouble on this score. Tests of proper- 
ly-cured specimens of urea com- 
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pounds indicate that they are approxi- 
mately the same in impact resistance 
as phenolic specimens, and that their 
bending strength is within about the 
same range. Both maximum and 
minimum values for tensile strength, 
however, are lower for the urea type. 

Tests of certain of the urea plastics 
in molded form have been conducted 
by the Underwriters’ Laboratories 
and have resulted in approval for use 
in electric devices for the mounting 


OVER for an electric 

beauty parlor ma- 
chine. The cover is 
about 10 in. in diameter 
and about 5 in. deep 
and has six small inserts. 
This is unusually large 
for a plastic molding. 
These covers are molded 
in yellow, ivory, lavender 
and other pastel tints. 


of current-carrying parts. In the 
case of one material in this class, the 
following among other particulars are 
given in the report of these labora- 
tories: The material can be filed, 
drilled and tapped satisfactorily, al- 
though “fairly hard and somewhat 
brittle.” Pieces immersed in trans- 
former oil for 48 hours showed a 
gain in weight ranging from 0.041 
to 0.153 per cent. Immersion in 
water for the same period resulted in 
a gain in weight ranging from 0.0715 
to 0.095 per cent. Exposure to moist 
air for 48 hours resulted in a gain 
in weight ranging from 0.272 to 1.178 
per cent. Application of a Bunsen 
flame five times for 15 sec. intervals 
and with similar intervals between 
applications resulted in burning for 
intervals ranging from zero up to 3 
sec. and in carbonization of the area 
to which the flame was applied. 
Samples of translucent white mate- 
rial were placed in an electric oven 
in which the temperature was gradu- 
ally increased from 75 deg. to 175 
deg. C. No effect was noted at tem- 
peratures up to 145 deg. C., but at 
this temperature the lustre disap- 
peared; at 155 deg. small blisters 
appeared ; at 165 deg. there was slight 
discoloration; and at 175 deg. the 
surface was partly browned and the 
sample slightly warped and blistered. 
Tests of samples 4 in. in diameter 
and % in. thick for dielectric strength 
showed a breakdown voltage 34,000 
to 36,000 volts, equivalent to a dielec- 
tric strength (puncture) with sinu- 











soidal alternating potential of 280 
volts R.M.S. per mil. Samples, both 
as received and after subjecting to 
moist air for 48 hours, when placed 
between mercury amalgam electrodes 
and connected in series with a volt- 
meter of 3,000-ohm internal resis- 
tance across a 250-volt direct current 
source showed no deflection of the 
instrument. 

Data on the physical properties of 
molded urea plastics are given also in 
the accompanying table, chiefly from 
data furnished by the manufacturers 
of these products. It will be seen 
that in many respects these data are 
similar to those given in an earlier 
article on phenolic materials. Mold- 
ings are not easily ignited and do not 
sustain combustion, but are blistered, 
discolored and charred by contact 
with flame. Properly cured mold- 
ings, however, are said to withstand 
prolonged exposure up to 65 deg. C. 
and short exposures up to 120 deg. 
C. without serious injury. They are 
not materially affected by soap, milk, 
orange juice and most common sol- 
vents but are slightly affected by di- 
lute acids and some alkalis. Slight 
dimensional changes approximating 
0.5 per cent have been noted after 
two months of natural aging. Shrink- 
age from cold mold to cold molding 
is given as 0.006 in. per inch. 


NE manufacturer of urea resins 

expressed the belief that pieces 
properly molded from this material 
“will withstand aging indefinitely 
under indoor conditions if not too 
roughly handled. Outdoor exposure 
will slowly affect any piece and this 
may be due to either slow fading of 
the color or slight absorption of 
moisture and re-drying, which result 
in cracking.” 

According to one of the more 
prominent makers of urea resins, 
laminated materials made with them 
are still in the experimental state, but 
can be produced readily. Another 
maker reports furnishing “syrup” of 
the urea type to two makers of lami- 
nated sheets. One of these is the 
Formica Insulation Company which 
makes sheets in light colors from 
urea materials. This company states 
that most of its sheet products are 
still made with phenolic resins, only 
light colors being urea, and that the 
chief difference is that the phenolic 
type is more inert chemically and 
withstands higher temperatures. The 
urea product is not recommended for 
temperatures above 215 deg. F. Col- 
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ors of laminated urea sheet offered 
include cream, light green, light yel- 
low, light blue and medium red. 

Phenolic resins for molding are 
mixed with wood flour or some other 
filler, usually of a fibrous nature. 
Similar practice is followed with the 
urea resins, but to maintain uniform 
translucency, a white paper filler is 
usually employed. Wood flour gives 
a mottled effect. The use of paper 
and the nature of the resin itself 
helps to make for “pure” translucent 
coloring. Except when opaque color- 
ing is required, the color is often ob- 
tained by the use of dyes. These colors 
are usually made as nearly fade- 
proof as is possible with the dyes 
available, but some fading may occur. 
As with the phenolic type, the addi- 
tion of pigments increases the specific 
gravity of the molded material. 
Translucent colored materials have a 
specific gravity of about 1.48 to 1.50 
and the pigmented materials about 
1.54 to 1.55. 

Molding practice is similar to that 
for phenolic plastics, but differs in 
certain Since the colors 
generally used are light, any dust or 
dirt that would not be noticed in phe- 
nolic plastics of dark color, may spot 
or mar the appearance of the urea 
molding. To avoid this difficulty, 
special precautions to exclude foreign 
matter from the compound itself and 
from the mold are necessary. Pheno- 
lic molding dust, such as may come 
unseen from adjacent presses, must 
also be excluded. In some plants, a 
separate group of presses for urea 
are provided or individual presses are 
screened with cloth to prevent dust 
from reaching urea work in progress. 

As previously pointed out, the same 
molds used for phenolic materials are 
suitable for “straight” urea plastics, 
but not for thio-urea unless rendered 


respects. 


AMINATED _ materials 
made by the use of 
urea plastics are still in 
the experimental stage, al- 
though 
manufacturer of these plas- 
tics states that they can be 
produced readily. Urea res- 


one prominent 


ins are not recommended 
for temperatures above 215 
degrees F. 
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Physical and Other Properties of Molded Urea Plastics 


Tensile strength, Ib. per sq. in. 4,000 to 6,500. 

Impact strength, ft.-lb., Charpy, 0.7 to 1.2; Izod, 0.14 to 0.17. 
Modulus of rupture, Ib. per sq. in., 9,000 to 14,000. 
Compressive strength, Ib. per sq. in., 25,000 to 30,000. 


Dielectric constant, 5 to 6. 


Dielectric strength, volts per mil, 60 to 400. 


Water absorption, immersion at room temp. for 24 hr. per cent, 0.07 to 1.0. 


Specific gravity, 1.48 to 1.55. 


Recommended molding temperature, deg. F., 275 to 300. 
Recommended molding pressure, lb. per sq. in., 2,000 to 4,000. 
Volume ratio, mixed powder to molded part, 2.7—3.0 to 1 


Most of data given are furnished through courtesy of the makers of Beetle 


stainless. Either flash, semi-positive 
or positive molds may be employed. 
In general, molds must be closed 
rather rapidly, as the material fluxes 
quite quickly, but closing should not 
be so rapid, as to show flow marks 
unduly in the translucent part. It is 
usually recommended that the mold 
be opened or “breathed” from five to 
twenty seconds after closing, to per- 
mit the escape of air, steam or other 
gases, and quickly closed again until 
the cure is complete. Failure to main- 
tain pressure on the piece, except for 
the breathing period, is likely to re- 
sult in low density, which cannot be 
overcome by prolonged curing, and 
increased water absorption will be 
noted. 


M' YLDING pressures _recom- 
mended vary from about 2,000 
to about 4,000 Ib. per sq. in., 3,000 
lb. per sq. in. being, perhaps, the 
approximate average pressure em- 
ployed. The molding temperature 
is varied from about 275 to about 
300 deg. F. Although steam pres- 
sures as low as 40 lb. per sq. in. 
gauge and as high as 150 Ib. are 
used, the mold presumably would 
not be heated to the temperature (365 
deg. F.) corresponding to the higher 
of these steam pressures. Both the 
time and temperature of curing are 
varied to some extent with the 
thickness of section, the depth of 
draw, and the service to which 
the molded piece is to be put. 
Naturally, the cure must be longer 
for heavy sections. This generally 
involves lower temperatures, as pro- 
longed high temperatures tend to pro- 
duce a case-hardening action. As 
some urea materials are extremely re- 
active, too high a temperature may 
start curing before the material has 
flowed enough to fill the mold and 
may prevent closing of the mold on 
this account. In this event, a lower 
temperature with slower cure gives 
better results. Ordinary curing times 


vary from one minute or less for 
small thin-section pieces up to ten 
minutes or more for larger pieces 
with heavy sections or long draw. 

For reasons already explained, 
substantially “complete” cure is de- 
sirable in all cases, but varying de- 
grees of curing are recognized and 
used in practice, nevertheless. Ar- 
ticles intended for direct and fre- 
quent exposure to water are usually 
given a longer cure than those seldom 
if ever brought into contact with 
water. In some materials at least, 
a high degree of cure is attained by 
baking the piece after it has been 
taken from the mold for about eight 
hours at 170 to 190 deg. F. Similar 
practice is occasionally followed also 
in the case of phenolic moldings. It 
is admitted, however, that a high de- 
gree of cure is more important with 
urea than with phenolic plastics. 

Urea compounds are furnished 
either in finely powdered or in granu- 
lated form. The latter grade is readi- 
ly pre-formed. Pre-forming facili- 
tates handling, tends to minimize con- 
tamination with dirt and dust, makes 
weighing of each charge unnecessary, 
and in some cases improves flow and 
renders breathing unnecessary. 

The degree of cure is often checked 
by tests in boiling water. One maker 
recommends a five-minute test for 
pieces not intended for use in contact 
with water and a fifteen-minute test 
in boiling water, followed by a few 
minutes in cold water for pieces often 
in contact with water. Properly 
cured pieces, when thus tested, will 
not show loss of surface luster nor 
show chalky white streaks 24 hours 
later. The second class of article 
should not gain more than 0.02 gram 
in weight for each square inch of ex- 
posed surface as a result of the longer 
test, according to this maker. 

Generally speaking, the attractively 
colored urea compounds sell for about 
double the price per pound of the 
black and brown phenolic compounds. 
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In each issue of ELECTRICAL MANUFACTURING there has appeared a large 
amount of material on motors and their application, on their control and on 


their repair. So, too, there have been included in the New Products Section and 
in the Patent Department other material on motors and their control. But all of 


this material has heretofore appeared throughout the book. 


Beginning in this 


number this motor and allied material will be grouped, as is done on this and the 
following nine pages. 


REAT improvements have re- 

cently been made by at least 

one of the foremost manufac- 
turers of textile machinery.  In- 
creases in production running up to 
700 per cent, the reduction of labor 
costs, better quality and methods of 
control whereby uniformity is real- 
ized and the ability to reproduce pre- 
vious results is assured, are among 
the advantages which these new ma- 
chines have over the old. Of course, 
motor drives have played an impor- 
tant part in the design of these ma- 
chines. In fact some of the large 
units have as many as 20 built-in 
motors and others have no more than 
six, which, however, is a fairly re- 
spectable number for a single textile 
machine according to any of the old 
standards. It therefore seems worth 
while to discuss briefly how the 
motors have been designed into some 
of this new equipment which bids fair 
to work revolutionary changes in cer- 
tain of the operations of textile manu- 
facturing. For this purpose three of 
the new line have been selected be- 
cause from the standpoint of motor- 
ization they appear to be the most 
interesting. 

The three which have been chosen 
are the tenter dryer, the single apron 
dryer and the carbonizing dryer. As 
a preliminary it is interesting to note 
that this is the first time in over sixty 
years that these machines have been 
redesigned. In addition to this the 
advantages which they have already 
realized in practice in several plants 
have always been recognized as high- 
ly desirable but have always hither- 
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Large Motors Built-in 


OR the first time in over sixty years this line of ma- 
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The Editors 


chines has been redesigned. Built-in motor drives 

played a very important part in the redesign. Some 

machines required the building-in of twenty motors. 

How these motors were built-in, and the results obtained 

are clearly discussed. Control features are likewise 
illustrated and described 


by 


Earnest Cannity 
Chief Engineer, James Hunter Machine Co. 


As Told to Francis A. Westbrook 


to been considered impossible. In 
other words this machine designer has 
accomplished what the old timers had 
said could not be done and, as will 
be seen from what follows, the motor 
drives have been one of the big fac- 
tors in effecting these startling 
results. 


Tenter Dryers 


The tenter dryer is a long machine 
divided into two or three sections. 
The tenter shown in Fig. 1 has three 


F Ic. 1. Tenter dryer, 
a textile machine 
using seven motors. Six 
of these are vertical type 
and are mounted on top 
of the machine. The 
seventh drives through a 
Reeves variable speed 
unit, and chain and 
sprocket. Thermal cut- 
outs are placed in the 
line at each motor 


sections. Each section has two shafts 
each having three fans for the cir- 
culation of drying air. That is, there 
are six shafts and each shaft is driven 
by its own motor. The method of 
building in the motors has gone 
through something of a process of 
evolution. On the first machines the 
vertical shaft motors were mounted 
over the fan shafts, the drive being 
through a flexible coupling. How- 
ever, as the tenter is a relatively high 
machine the top of it frequently 
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comes close to the ceiling and makes 
a hot location for the motor. 

For this reason the same motors 
are now often mounted on a bracket 
made of angle irons near the bottom 
of the machine. In this case the side 
of the tenter is cut away to permit the 
belt drive to pass through. Where 
tenters of low construction are in 
question the motors are mounted on 
bracket near the top to get them 
more out of the way. This is shown 
in Fig. 2. Another development is 
shown in this picture, in that instead 
of having a single motor for each 
shaft it has been found economical 
to drive two fan shafts with each 
motor. In this way it is possible for 
one 5 hp. motor to drive the two 
shafts, whereas formerly a 3 hp. 
motor was used for each shaft. This 
both reduces the first cost and tends 
to improve the power factor because 
the motors are more fully loaded. 
Standard 1200 r.p.m. squirrel cage 
motors are used with “dye house” 
insulation to withstand the slightly 
acid fumes resulting from the dry- 
ing process. 

Push button controls for each 
motor are mounted on the front of 
the machine, which is the operator’s 
station. Thermal cutouts are placed 
in the conduit line at each motor as 
shown in Fig. 1. 

Fig. 1 also shows the motor which 
drives the Reeve variable speed con- 
nected with the chain which propels 
the cloth through the tenter. The 
capacity varies from 3 to 7% hp. 
depending on the size of the tenter. 
It is mounted on the variable speed 
separately. 

Another motor which is not built 
into the machine but forms an essen- 
tial part of it is the one which drives 
the Nash vacuum pump. This is a 
15 to 20 hp. motor usually with a 
speed of 1800 r.p.m. The high speed 
is selected because it means that a 
smaller motor can be used. It is 
mounted on the floor on the same 
base as the pump. The latter runs 
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- IG. 4. A single apron 
dryer for raw stock, 
which may have from 
six to eighteen sections. 
Redesign called for an 
individual motorized and 
controlled fan for each 
section. The endless 
conveyor supporting the 
cloth is driven by a 
separate motor 


at 600 r.p.m. and is driven by a 
V-belt or chain in order to get the 
necessary speed reduction. 

The predetermined width of the 
cloth is maintained by means of the 
width control motor mounted on the 
side of the tenter as shown in Fig. 3. 
This is under the control of the oper- 
ator who watches the width indicator 
on the front of the machine. A 1 hp., 
1200 r.p.m. motor is used for this 
service and the speed reduction is ob- 
tained with a roller chain and worm 


gear. 





Vapors resulting from the drying 
of the cloth are carried off by an ex- 
haust fan located in any convenient 
place in the exhaust line. The motor 
which drives this fan is placed near 
it and drives it by means of a flat 
belt. It is a 3 hp. machine. 

So far all of the motors alluded to 
have been standard squirrel cage 
motors with “dye house” insulation 
as already mentioned. For the guid- 


c IG. 2. A tenter dryer 
with motors mounted 
on brackets on the side 
of the machine to reduce 
the overall height of the 
machine. Each motor 
drives two fan shafts 
through V-belts. Thus 
one 5 hp. motor does 
the work of two 3 hp. 
motors in other designs 
























































ing of the cloth as it enters the tenter 
there are, however, two small 4 hp. 
Holtzer Cabot D.C. motors which are 
automatically operated by fingers fol- 
lowing each edge of the cloth. When- 
ever there is a tendency for the cloth 
to shift to either one side or the 
other the pressure on the fingers 
starts these small motors indepen- 
dently in the proper direction to keep 
it centered. They are mounted on 
the lead-in to the tenter. 

The importance of motors in the 
construction and operation of this 


IG. 3. The prede- 

termined width of a 
piece of cloth is main- 
tained by means of a 
width control motor 
mounted on the side of 
the tenter. This is 
under the control of the 
operator who watches 
the width indicator on 
the front of the machine 


machine will be realized when one 
considers that nine to eleven drives 
have been discussed. 


Single Apron Dryers 


The apron dryer or raw _ stock 
dryer is shown in Fig. 4. This ma- 
chine, it will be seen, has six sections 
but may have as many as eighteen. 
Each section is equipped with indi- 
vidually motorized and controlled fans 
and the cloth is supported by an end- 
less conveyor apron made of perfo- 
rated steel plates. 

The fan motors are shown 
mounted on the side of the dryer. 
The mountings consist of specially de- 
signed flanged castings which permit 
of the direct connection of the motor 
to its fan, thus eliminating belts, pul- 
leys and shafts. Two hp., 900 r.p.m. 
squirrel cage motors with “dye 
house” insulation are used. One of 
the particular advantages of having 


29 





individual motors for each section is 
that under certain conditions it is not 
necessary to run all the fans, and by 
having individual push button control 
it is a simple matter to have just the 
required number of fans in opera- 
tion at any given time. In addition 
to this it is possible to make repairs 
or adjustments on a fan without shut- 
ting down the whole machine. Final- 
ly by mounting the motors as shown 
none of the bearings are in a hot loca- 
tion within the dryer. 

The controls are preferably 
mounted on the wall or on a post, 
although they can be placed on the 
machine itself. The latter, however, 
is less desirable because the machine 
is hot. They may be arranged so 
that all the motors can be started at 
once, or in groups or singly. 

The apron is driven by a 1 to 3 hp. 
motor, depending on the number of 
sections in the machine. It is mounted 
at the end of the dryer, as shown in 
Fig. 4, on channel iron rails attached 
to the framework. The drive is 
through planetary gear reductions 
and gears and the whole drive unit 


IG. 5. Carbonizing 

dryer. Motors are 
used in this machine for 
the circulation of air. 
Three fan motors are 
shown, mounted on the 
floor. All the machines 
illustrated are built and 
installed by the machine 
manufacturer. He speci- 
fies and buys all motor 
and control equipment 


is enclosed with heavy wire screen- 
ing which permits of easy inspection 
and circulation but affords adequate 
protection against accidents. 

A 2 hp. feed motor for feeding the 
stock into the dryer is mounted on 
top of the machine at the opposite 
end from the apron drive. 

30th of the two last-mentioned 
motors are of the squirrel cage type 





motor-driven fans. There are three 
such fan motors in the machine illus- 
trated. Smaller ones may have only 
two fan motors. They are all 
mounted on the floor. The drive is 
by means of V-belts. This machine 
and the fan motors are shown in 
Fig. 5. 

The drying motor drives four fans 
and is 3 hp. while the motor for the 
baker or carbonizing section drives 
only two fans and is 1% hp. The 
cloth is propelled through the ma- 
chine by a 2 hp. motor mounted with 
its variable speed on the ceiling. 
There is also an exhaust fan placed 
in any convenient location and driven 
by either a 2 or 3 hp. motor. These 
are also all squirrel cage motors with 
“dye house” insulation. 

These machines are set up by the 
manufacturer in the plants of its cus- 
tomers. The motors are generally 
supplied with the machines and are 


er the standpoint of electrical design, the machines illustrated 
and described in this article are examples of special motor mount- 
ings for standard motors. It is only rarely that special motors need 
be used on machines of this size, although special motors are fre- 
quently used because the machine designer fails to take the motor 
and its control into consideration early in the design of the machine. 
The wise designer cooperates with the motor and control manu- 
facturer from the outset of the design 


and have the same acid vapor-proof 
insulation as the others. 

This machine consists of a drying 
section and a carbonizing section. 
The circulation of air is as important 
as with the other machines described 
and to this end there are individually 


built in with them as a part of the 
whole piece of equipment. Althougn 
standard motors are used this is the 
only satisfactory procedure because 
of the special mountings which are 
necessary and the method of appli- 
cation. 
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Seven Motors 
Front view of an automatic 
stainless steel polishing ma- 
chine; an example of a machine 
design problem simply solved 
by the use of seven built-in 
motors. Each of six motors 
shown at the top of the ma- 
chine drives a buffing wheel 
which moves back and forth 
across the stainless steel sheet. 
The seventh motor drives the 
conveyor. Note the controller 
on the post in the foreground 
and push buttons on each post 
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APACITOR motors some- 

times go by the name _ con- 

denser motors. They are gen- 
erally identified by a capacitor or con- 
denser usually carried in a metal box 
at the top or side of the motor. For 
many reasons this motor has been 
gaining in favor during the past few 
years. Many motor applications have 
appeared that have demanded a motor 
with characteristics obtainable only by 
the use of acapacitor. This motor 
is applicable, as well, to many ap- 
plications that also make use of 
other types of motors, such as split 
phase, and repulsion-induction. 

The capacitor motor is not a new 
idea. One manufacturer of this 
type of motor points out that soon 
after the polyphase’ induction 
motor was invented in 1887, it was 
discovered that this type of motor 
when built for two-phase operation 
could be used on a single-phase 
circuit by connecting a condenser 
in series with one of the stator 
windings. 

As long ago as 1892, this manu- 
facturer states, a European manu- 
facturer built single-phase induc- 
tion motors which employed elec- 
trolytic condensers for starting 
purposes. In 1894, the city of 
Frankfurt-on-the-Main in Ger- 





APACITOR motors are identi- 
fied by the box usually at- 
tached to the top of the motor. 
The capacitor can be furnished 
separately, however. 
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The Capacitor Motor 


How It Is Constructed 
For What It Is Used 
How It Is Applied 


eer motors are particularly applicable where 

high starting torque must be combined with low 

starting current. They are quiet in operation and do not 

cause radio interference. Their efficiency is unusually 

high. Speed regulation can be obtained by the use of a 

wound rotor. Their first cost is higher than other types 
of small motors. 


many installed a single-phase dis- 
tribution system to which con- 
denser motors were extensively 
connected. 

These early motors were entirely 
satisfactory as far as meeting start- 
ing-torque requirements, but they 
were largely abandoned because of 
condenser troubles. With the rapid 
growth of the radio industry dur- 
ing the past ten years, the capacitor 
underwent refinements in design 
which have made the capacitor 
motor entirely practicable. Par- 
ticularly important among these 
developments is the improvement 
of the paper dielectric condenser, 
the use of which greatly reduces 
the cost of capacitor motors. 

The capacitor motor is really a 
two-phase induction motor that 
operates on a single phase line. The 





OUNTINGS are either 

rigid or resilient, usual- 

ly resilient. This shows a 

combined spring steel metal 

base and rubber inserts be- 
tween base and motor. 


stator contains two windings, a 
main and auxiliary, spaced 90 elec- 
trical degrees apart; a rotor either 
squirrel cage or wound for the use 
of slip rings; and a switch which 
breaks the starting circuit and 
makes the running circuit imme- 
diately thereafter. To obtain a high 
starting torque with low starting 
current, a high value of capacitance 
is used for starting. When the 
motor is up to speed the switch 
changes the value of the voltage 
impressed on the capacitor, which 
means that at full speed the motor 
runs with only a small value of 
capacitance in the circuit. 

Motors of this type are quiet in 
operation, having no commutator 
or short circuiting device to cause 
brush noise and radio interference. 
There are no brushes or commu- 





URNISHED in sizes from 

1/16 to 10 horsepower 
for either single or multi- 
speed operation. High or 

low torque as required. 
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tators to wear and cause mainte- 
nance expense. They are very high 
in efficiency and power factor. 

Capacitor motors are usually 
provided with either rigid or 
resilient mountings. The resilient 
mountings are designed to absorb 
what little vibration the motor 
transmits to its frame. Some manu- 
facturers use rubber in_ these 
mountings. Others use a_ steel 
spring mounting. 

Most capacitor motors are built 
only in fractional horsepower sizes. 
In some cases, however, they have 
been built up to ten horsepower. 
One exception to this is a con- 
denser type motor built in sizes up 
to 200 horsepower. This motor 
was built to fulfill the same pur- 
pose as static and synchronous 
condensers, that is, to raise the 
power-factor of the line on which it 
is used. It has the advantage of 
having the condenser built into 
the motor, in which case _ the 
characteristics of the motor are im- 
proved as well as the power factor 
of the line raised. This condenser 
motor should not be thought of as 
belonging to the same family as 
the ordinary capacitor motor be- 
cause it is designed quite differ- 
ently and for different purposes. 
The fractional horsepower capaci- 
tor motor was designed for ap- 
plication on those machines listed 
immediately at the right on this 
page. 

Usually the capacitor of the 
capacitor motor is mounted either 
on the side or on the top of the 
motor. Believing that this does 
not lend to neat appearance, a 
manufacturer recently announced 





[ NSIDE of capacitor box, show- 

ing capacitor and auto-trans- 

former. Notice that all wiring 

connections are made within 
the box 
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a capacitor motor with the capaci- 
tor built in. This motor is avail- 
able in three types, vertical with a 
machined register mounting, ver- 
tical with a flange mounting and 
horizontal type, either rigid or rub- 
ber mounted. 

The commonest type of frame 
for capacitor motors is the splash- 
proof frame. Any type of frame 
can be adapted, however, inasmuch 
as the motor itself, separate from 
the capacitor, is much like any 
other induction motor. 

Speed regulation of capacitor 
motors can be obtained by winding 
the rotor for slip-ring operation, in 
which case the speed is controlled 
as it is in the case of the wound- 
rotor induction motor, that is, by 
inserting different amounts of resis- 
tance in the rotor circuit. 

Capacitor motors are, in almost 
all cases, more expensive to build 


Sixty-nine Applications of Capacitor Motors 


Blowers, Forge 
Blowers, Furnace 
Blowers, Organ 
Buffing Machines 


Fans, Wall 
Filters, Air 
Filters, Oil 


Carbonating Machines 
Cars, Amusement, 


Scooter Type Grinders, Drill Pumps, Gasoline 
Coffee Mills Grinders, Feed Pumps, Grease 
Colloidal Mills Heaters, Unit Pumps, House 
Compressors, Air Hospital Apparatus Pumps, Oil 
Controllers Humidifiers Pumps, Rotary 
Door Openers Ice Cream Freezers Pumps, Suction 
Drink Dispensers Incubators Pumps, Sump 
Driers, Air Lathes, Bench Pumps, Tire 
Electro-Medical Lathes, Grinding Pumps, Vacuum 

Apparatus Lifts, Auto Sand Riddles 
Elevators Motor-Generators 


Fans, Blower 
Fans, Ceiling 
Fans, Desk 

Fans, Exhaust 
Fans, Furnace 
Fans, Ventilating 





NEW capacitor motor with 

capacitor built-in im- 

proving the appearance and 

providing a favorable space 
factor 


Filters, Water 
Cameras Garage Door Openers 
Gas Generators 

Gate Valves 


Oil Burners, Domestic 
Oil Extractors 

Office Ventilators 
Ovens, Baking 

Ovens, Drying 
Phonographs 
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than other types of fractional 
horsepower motors. This cost has 
been steadily reduced, however, 
due to improvements in condenser 
manufacture. 

As has already been stated, 
capacitor motors are excellently 
suited to certain kinds of motor ap- 
plications. They are suitable, for 
instance, for any class of service 
requiring motors of practically 
constant speed, provided other re- 
quirements are such that a cheaper 
type of motor will not fulfill the 
requirements as well. The capaci- 
tor motor offers great possibilities 
for flexibility of design. It can 
be designed to fit almost any re- 
quirement very easily. It is 
a good motor for reversing 
service. 

Most capacitor motors have an 
unfavorable space factor. Unless 
the condenser is mounted sepa- 


Presses, Printing 
Pumps, Beer 

Pumps, Bilge 

Pumps, Booster 
Pumps, Condensation 
Pumps, Feed 

Pumps, Garage 


Saws, Band 
Scrubbing Machines 
Stokers, Mechanical 
Water Coolers 
Water Softeners 
Wrapping Machines 











UIET in operation, rotor 

dynamically _ balanced, 
mounted on spring cushions, 
no radio interference, high 

torque characteristic 
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ARGE size capacitor motor 
built for power-factor cor- 
rection. One of these motors 
will correct the power-factor of 
three ordinary induction motors. 
Built-in capacitor has advantage 
of improving operation of motor. 
Sizes up to 200 hp. 


rately, the motor takes up more 
room than other types of fractional 
horsepower motors. 

The power factor of the capaci- 
tor motor is higher than those of 
the split-phase, repulsion-induction 
or clutch type motors, according to 
tests conducted in 1928 by Elec- 
trical Testing Laboratories. Al- 
though many improvements have 
been made on other types of frac- 
tional horsepower motors since 
that time, so have improvements 
been made in the capacitor motor 
so that today it probably compares 
in operaing characteristics with 
other fractional horsepower motors 
in about the same way that it did 
then. According to these same 
tests the starting torque of the 
capacitor motor is about the same 
that of the split-phase and 
clutch-type motors, being lower 
than the starting torque of the 
repulsion-induction type motor. 

The locked shaft current of the 
capacitor motor compares with the 
repulsion-induction motor. It is 
lower than that of the split-phase 
or clutch type. The full-load eff- 
ciency of the capacitor motor is 
high. It compares with that of the 
repulsion-induction motor, — being 
somewhat higher than that of the 
split-phase or clutch type motor. 
In applying the capacitor motor, 


as 


Motorized Speed Reducer 


Louis Allis Co., Milwaukee, Wis. Mo- 
torized speed reducers employing nearly 
any type of motor, the motor and speed 









reducer being combined into a single, com- 
pact, self-contained unit which makes it 
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TYPICAL capacitor 

motor schematic dia- 
gram. The starting switch 
disconnects the starting 
condenser when the motor 
is almost up to speed. 
Running condenser re- 

mains in the circuit 


SWITCH 








For descriptions of new prod- 

ucts other than motors, con- 

trollers and motor drives, turn 
to Page 60 


attractive, easily-mounted, slow-speed drive 
for many types of industrial machinery. 
Ratings available are % to 75 hp. with 
out put speeds ranging from 4 to 400 r.p.m. 

The manufacturer claims that efficiencies 
as high as 97 per cent have been made 
possible by simple design. These units can 
be furnished with motor characteristics 
and style of mounting best suited to each 
application. This device is built in two 
styles, integral and flexible. The integral 
style is here illustrated. In the flexible 





llers, Drives 


as in applying any motor, probably 
the best suggestion that can be 
made is to submit application 
problems to the motor manufac- 
turer. Often a motor user will 
design a machine which requires a 
special type of motor, which, had 
he worked in close cooperation 
with the motor manufacturer, 
would not have been necessary. 
Special motors are costly. For 
most applications there is, some- 
where, a standard motor that will 
fulfill the requirements. 


For a list of the manufac- 
turers of capacitor motors 
see Page 35 


APACITOR motor with flat 
front so that it will not 
interfere with grinding. Other 
similar motors are flattened at 
the bottom or the top. These 
motors are made special for 
special applications 


TYPICAL squirrel-cage rotor 
used in a capacitor motor. 
Note the centrifugal switch at 
the right end of the shaft for 
changing from the starting to 
the running winding when 
motor is nearly up to speed 


' => 
| RUNNING 
' CONDENSER 


STARTING 
CONDENSER 


style the motor is mounted on the gear 
casing. A unit of this type is furnished 
where conditions require an explosion- 
proof, enclosed fan-cooled, splash-proof, or 
other protected type of motor. 








Geared Motors 


Ideal Electric and Mfg. Co., Mansfield, 
Ohio. Worm gear reduction units built 
integral with motors. No motor coupling 
is used. In all cases the high speed gear 
is mounted directly on the motor shaft. 
These units are available in all gear ratios 
from 2.09 to 1 up to 376 to 1, giving out- 
put speeds of from 861 to 4.7 r.p.m. using 
the standard 1800 r.p.m. motor. 

For reduction ratios up to about 6 to 1, 
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the reducer consists of a single stage hel- 
ical gear unit. For higher ratios up to and 
including 24.5 to 1, a two-stage helical gear 
reducer is used. For reduction ratios of 
30 to 1 and higher, one stage of helical and 
one stage of heliocentric gears gives the 


























required reduction. All gears run in an oil 
bath and anti-friction ball or roller bear- 
ings are used throughout. The units em- 
ploying heliocentric gears have the motor 
hung on the reducer. Other units have 
the reducer hung on the motor. A helio- 
centric unit is illustrated. 

Units are supplied in all horsepowers 
from % to 20, in either open or enclosed 
types, for 2 or 3 phase A.C., or for D.C. 
The motors used are of unit type, with 
feet on the end brackets and with stand- 
ardized rotors and stators which are inter- 
changeable. 


Compensated Belt 
Raybestos Manhattan, Inc., Passaic, N. J. 
Compensated belt, designed to compensate 
within its own structural members for the 


Figure / 
a t—- 
| | 
pap 
NOTE: The distance 
around pulley increases 
as distance trom center _ 


ncreases. causing the 

| tension to merease 17 __|\ 
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major shortcomings of standard rubber 
belts. The manufacturer states that the 
chief handicap of rubber belts this new 
belt is designed to overcome is the high 
tension at which they must run to develop 
rated horsepower. It is claimed that the 
compensated belt develops two times the 
rated horsepower at one-half the tension 
and with one-half the amount of slip and 
creep of a standard rubber belt. 

The compensated belt has a specially 
treated pully surface with two times the 
coefficient of friction claimed for standard 
rubber belts. The belt is compensated to 
run on very small sizes of pulleys. It is 
claimed that no trouble from ruptured out- 
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side plies common on standard rubber belts 
will be experienced by the user. The tend- 
ency for fasteners to work loose and pull 
out is said to have been eliminated by 
equalizing the tension of the outside duck 
ply with that of the inside duck ply. 


Disc Switch 


Square D. Co., 6060 Rivard St., Detroit, 
Mich. Disc switch of compact design. 
This switch supplies front operation and 





















requires little mounting space. It has a 
quick make and quick break action and 
may be obtained either fused or unfused. 
The accompanying illustration shows the 
copper switch contacts which are rein- 
forced by rustless steel springs, insuring 
constant pressure and reduced heating. 
The switch is rated for either 30 or 60 
ampere, single pole, two pole, two wire 
solid neutral or three wire solid neutral 


One Hp. Disc Switch 


Square D. Co., 6060 Rivard St., Detroit, 
Mich. Small, compact and _ low-priced 
front operated switch for resale machinery 


Set eee oe ee a 


eee 





manufacturers and appliance installations. 
This switch measures 5-3 in. high by 3-% 
in. wide and 2-34 in. deep. It has a capac- 
ity of 30 amps or 1 hp. at 125 volts. It is 
a two-pole switch with one fuse, one blade 
and solid neutral. 

This is a front operating disc type 
switch which permits a small size cabinet 
and convenient operation without the 
necessity of providing for blade swing or 
a side operating handle. Standard finishes 
of the switch are bronze or black, but other 
colors may be had to match the machinery 
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or equipment upon which it is to be 
mounted. Terminals are conveniently 
located and sufficient knockouts are in- 
cluded in the cabinet to meet all types of 
installation. 

This switch is particularly adaptable to 
such installations as oil burners, refrig- 
erators, water heaters and all small motor 
driven machinery. 





A. C. Hoist Motors 


General Elec. Co., Schenectady, N. Y. 
A.C. motors designed for application to 
cranes and hoists of the smaller sizes. 
These range in size from 1 hp. to 15 hp. The 
motors have high-resistance rotors, so that 















maximum torque occurs at about 10 per 
cent of full speed. Thus high torque with 
low starting current and high power factor 
at starting are obtained. The motor readily 
slows down under heavy hoisting loads, 
thus modifying the power drawn from the 
line. 

These motors are totally enclosed and 
can be used in installations where consider- 
able dust and dirt are present. 

Stators are of riveted construction, while 
the end frames are die-formed from heavy 
steel plate. The stator punchings are oi 
silicon steel, and are said to have uniform 
magnetic characteristics. 


Solenoid Contactors 


Allen-Bradley Co., 1311 S. First St., 
Milwaukee, Wis. Bulletin 700 A. C. con- 
tactors for controlling motors on oil burn- 
ers, refrigerators, traffic signals, fire alarms, 
and other A. C. applications requiring a 
remote control switch. The contactors, 
which can be furnished with or without 
enclosing cabinets, are made in single or 
multiple pole construction up to and in- 
cluding an 8-pole unit for 2-wire control. 

The operating coils can be furnished for 
any frequency and voltage; 6, 12, 24, 110, 
and 220 being standard. These contactors 
can be furnished for standard 2 and 3- 
wire control and with built-in transformers 
for lowering the voltage of the control cir- 
cuit. Ratings range from 5 to 30 amperes. 

Some models are arranged with resistors 
for thermostat control, and a special line 
of Bulletin 700 mechanically-held contact- 
ors are also available in which no current 
flows through the contactor coils except 
during the moment when the contactor is 
being closed or opened. 

These contactors are supported on self- 
contained insulating cross pieces, and thus 
do not require slate panels. They can be 
mounted directly on metal panels. 
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With Built-in 
Speed Reducer 


A 


Totally 


Split Phase (Small, Mostly Fractional) 


Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 
Black & Decker Electric Co. 
Bodine Electric Co., 2268 West Ohio St., 


Chicago, Ill. 
Brown-Brockmeyer Co. 938 Overlook St., 


"Dayton, Ohio.. 


Century aaa Co., 1806 Pine S. &. Louis, | 
Diehl Mfg. ; Trumbull & First Sts., a N. J. 
——_ pect ity Co., 221 South, Stamford, eadeses 
Emerson Electric Mig. Co., 2018 Wesbinnten 4 a, = 
LOG, TMG. écccccces 


Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa...... 
General Electric Co., , Schenectady, N. Y 

Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
Ideal Electric & Mfg. Co., Mansfield, SO ara catch: 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill........ 
Knapp-Monarch bo. , Belleville, Ill 

Marathon Electric Mfg. C 
sn Mfg. 


o., 32 Island, Wausau, Wis.... 
Co., 5904 Maurice Avenue, Cleveland, 
Robbins & ipare, lna., 1343 Lagante’ Avenes, Spcinatald. 

De 500s00kks beet henge sebdssebah ne ehssaesedsies 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass........ 
a. Electric Mfg. Co., 330 Dana Avenue, Warren, 
W: agner "Bicctsic ‘Corp., 6400 ‘Piymouth Road, ‘Si. Louis, 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass. 
Condenser Type 


Baldor Electric Co., 4351 Duncan Avenue, St. 
Bodine Electric Co., 2268 West Ohio St., 
Brown-Brockmeyer Co., 938 Overlook St., 
Burke Elec. Co., 12th & Cranberry Sts., 
Century Electric Co., 1806 Pine St., 
Delco Products Corp., 329 East First St.. Dayton, Ohio. . 
Diehl Mfg. Co., Trumbull & First Sts. ba Elizabethport, ) a F 
Electric Specialty Co., 221 South, Stamford, Conn 
Emerson Electric Mfg. Co., 2018 Washington Avenue, St. 
MK, |. MMe tise 0 hb so 40s 44d aes cuvhen web ewe es 
Fairbanks _— & Co., 900 South Wabash Avenue, Chi- 
Ns kb a sins 0.0 dan & ed a Oi a adie aii a oe eda 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa.... 
General Electric Co., Schenectady, N. Y 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. 
Ideal Electric & Mfg. Co., Mansfield, Ohio 
Imperial Electric Co., 64 Ira St., i 
Leland Elect. Co., Dayton, Ohio 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... 
Master Electric Co., 100 Davis Avenue, Dayton, Ohio.... 
pee - yar Mfg. Co., 5904 Maurice Avenue, Cleveland 
Peerless Elect. Co.. 2100 Market St.. Warren, Ohio...... 
a & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
Ee :SWiie s Kae ba OS eb dR EEE RUE MAN Caaidd ene ew a 
Star Electric Company, Bloomfield, N. J 
B. F. Sturtevant, 5 Devonshire St., 
Sunlight Elec. Mfg. Co., 
ver Electric Corp., 


Louis, Mo.. 
Chicago, Ill.... 

Dayton, Ohio. . 
Erie, wea d ane 
St. Louis, Mo...... 


Boston, Mass........ 
330 Dana Avenue. Warren, Ohio. 
6400 Plymouth Road, St. Louis 


B. A. Wesche Electric Co., 1622 Vine, Cincinnati, Ohio. . 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass... 


Repulsion—Induction (Small, 


Baldor Electric Co., 4351 Duncan Avenue, St. 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. 
Century Electric Co., 1806 Pine St.. St. Louis, Mo....... 
Delco Products Corp., 329 East First St.. Dayton, Ohio. . 
Dieh] Mfg. Co., Trumbull & First Sts., Elizabethnort, N. J 
Electric Specialty Co., 221 South, Stamford. Conn..... 
Emerson Electric Mfg. Co., 2018 Washington Avenue, St. 
DA Sai Ack kde ante det od alta dakeoes hae 
Fairbanks-Morse & Co., 900 South Wabash Avenue, Chi- 
a RS ad ch dn 6 bad WE halal dd BHM ed Owed ene &Ou 
Fidelity Flectric Co., 331 N. Arch St.. Lancaster, 
General Electric Co., Schenectady. N. Y 
Holtzer-Cabot Electric Co., 
Ideal Electric & Mfg. Co., 
Tanette Mfe. Co., 554 West Monroe, 
Leland Elect. Co., Dayton, Ohio 
Marathon Electric Mfg. Co., 
Master Electric Co., 100 Davis Avenue. Dayton Ohio... 
Peerless Elect. Co.. 2100 Market St.. Warren, Ohio...... 
noes & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
DD cinta éedhe Rhee MACAO ee de wks Ka wee ws 
Star Electric Comnany, Bloomfield, N. J..............-+ 
Wee Electric Corp., 6400 Plymouth Road, St. Louis 
B. A. Wecche Filectric Co., 1622 Vine St., Cincinnati. Ohio 
Westinchouse Elec & Mfg. Co., East Springfield, Mass.. 


Electrical Manufacturing, December, 1932 


Louis. Mo. 


125 Amory St., Boston, Mass 
Mansfield, Ohio.............. 


32 Island, Wausau, Wis.... 


Enclosed 
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Where Can | Get These Motors? 


To answer such a question on the part of the machine designers and 
others, specific types of motors, this classified list has been compiled 
as a part of this new motor section in the magazine 
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Fan 
Cooled 


D E F 


Splash 


Proof Vertical 


Universal (Small, Mostly Fractional) 


Black & Decker Electric Co., Kent, Ohio..............--- 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill. 
Brown-Brockmeyer Co. , 938 Overlook St., Dayton, Ohio. 
Burke Electric Co., 12th & Cranberry St., Erie, ee. pawate 
Delco Appliance Co., 379 Lyell Ave., Rochester, N N. 
Diehl Mig. Co., Trumbull & First Sts., ee 
Dumore Co., 35 16th St., Racine, 
Electric Motor Corp., 401 Lake Ave., 
Electric Specialty 
Emerson lectric oe, Co., 2018 Washington Ave., St. 
Di NE rab ¢.0 0. 0.0002 606 OAL SHR E Hh Obe eC KeHees << 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa.. 
General Electric Co., Schenectady, N. "Y 
Janette Mfg. Co., 556 West anomnae, Chicago, Ill........ 
Kendrick & Davis Co., Lebanon, N. H 


Racine, Wis........ 


Peerless Elect. Co., 2100 Market St., Warren, Ohio...... 
oe & Myers, Inc., 1345 Lagonda Ave., Springfield, 

GOED. kidd oa bund Seal nds ohnt ee eentemesecceen tas 
Signal Elec. Mfg. Co., Menomenee, Mich..........+.++++ 
B. F. Sturtevant, 5 Devonshire, Wee, Bess ac ccceenes 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass... 


Small Synchronous 


Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... 
Electric Specialty Co., 221 South, Stamford, Conn........ 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass 
Meissner Mfg. Co., 2815 West 19th St., Chicago, besa 


Shaded Pole (Smal!, Mostly 


Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... 
Delco Appliance Co., 379 Lyell Avenue, Rochester, N. Y. 
Diehl Mig. Co., Trumbull & First Sts., Elizabethport, N. J. 
Electric S cialty Co., 221 South, Stamford, 
Emerson Blectrie Mfg. Co., 2018 Washington Avenue, St. 
RA Sa phat cdecan cbuhekhadatidets kuagduesdees 
General Electric Co., Schnectady, 
Kendrick & Davis Co., Lebanon, N. H..............-..- 
Knapp-Monarch Co., Belleville, Ill. ........cccccececcees 
Master Electric Co., 100 Davis, Avenue, Dayton, Ohio... 
Meissner Mfg. Co., 2815 West 19th St.. Chicago, Ill..... 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... 
no & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
Ge cee bwnires aca kag eadeennt dese cbetregetonas 
Signal Elec. Mfg. Co., } 
B. F. Sturtevant, 5 Devonshire St., Boston. Mass... 
hides ~~ Electric Corp., 6400 Plymouth Road, St. 
es ee Sk tks winds dias baile aaa st EMA ee ees 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass 


Clutch Type (Smal!, Mostly 


Fractional) 


Louis. 


Fractional 
Century Elec. Co., 1806 Pine Street, St. Louis, Mo...... 
General Electric Co., Schnectady. N. Y aie 
Marathon Electric Mfg. Co.. 32 Island, Wausau, RCS 


Robbins & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
BN i ad airs 4 ae ie Wales wd thee 


Sunlight Elec. Mfg. Co.. 330 Dana Avenue, 


Warren, Ohio. 


Westinghouse Elec. & Mfg. Co., East Springfield, Mass. . 
Polyphase (Smal!) 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N.J 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill....... 
Leland Elect. Co., Dayton, Ohio........ ee eseces sseeeee 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis..... 
Ohio Elec. Mfg. Co., 5904 Maurice Avenue, Cleveland, 
Ohio 


B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio 


Direct Current (Sma 


Bodine Electric Co., 2268 West Ohio St., 
Kendrick & Davis Co., Lebanon, N. H.......--seeeeeees 
Leland Elect. Co., Dayton, Ohio... .....cccscescccccces 
Ohio Elec. Mfg. Co., 5904 Maurice Avenue, Cleveland, 

CUES. co i-cidaccccscdncdecdnetave cuslaweseheassonees 
Peerless Elect. Co., 2100 Market St., Warren, 
Signal Elec. Mfg. Co., Menomenee, Mich..............+ 
Wagner Electric Corp., 6400 Plymouth Road, St. 

BG Nis kasd sis va. Cee deme ckaeeee 
Westinghouse Elec. & Mfg. Co., 


Chicago, 


East Springfield, Mass. 


Squirrel Cage (Above 2 hp.) 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis. Mo.. 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio. . 
Burke Electric Co., 12th & Cramberry Sts., Erie. Pa..... 
Central Elec. Co., 1806 Pine Street, St. Louis, Mo..... 
Crocker Wheeler Elec. Mfg. Co., Ampere, N. J 
Deleo Products Corp., 329 East First St., 


Dayton, Ohio.. 
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With Built-in Totally Semi Splash 
Speed Reducer Enclosed Enclosed Proof 
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Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J BCDEPF? Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa... ABCDEF 
Electric pecialty Co., 221 South, Stamford, EE BCDEzEF Zobell Electric Motor Co., 94 South Avenue, Garwood, N. J. cD 
Fairbanks- Mesos & Co., 900 South Wabash Avenue, Chi- h ‘ 
0 A BE ER rey ont te Pe Pe eer eer eee A CDEF nchronous (A hp.) 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa..... Cc F Syncheaneus mane. & P : 
General Electric Co., Schnectady, N. Y...........-..... ABCDEF _ Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio. . c e 
Ideal Electric & Mfg. Co., Mansfield, Ohio.............. ABCDEF Electric Specialty Co., 221 South, Stamford, 2 Sere BCDEF 
Imperial Electric Co.. 6400 Ira Street, Akron, Ohio..... BCDEF General Electric Co., *Schnectady, a cena sac eae 4am 0 6's 4 BC E F 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill........ A > F Ideal Electric & Mfg. Co., Mansfield, Ohio..... . Bans ies A _ CDEF 
Lincoln Electric Co., Coit & Kirby Avenue, Cleveland. Peerless Elect. Co., 2100 Market St., Warren, | Se BCD F 
| ea Rea AR SS SS SI NC A DEF Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa...... BCDEF 
Master Electric Co., 100 Davis, Avenue, Dayton, Ohio.... A B C D E F 
hen ——. ee Market St., Warren Ohio...... BCDEF Direct Current (Above 2 hp.) 
ee ee ee ‘Ivanhoe Road, Cieve- A CDEF Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. | BC D EF 
Robb: Se ceili Beeteiee Sncieeices rown-Brockmeyer Co., 938 Overlook St., Dayton io.. AB 
obtiag & Myers, Inc., 1545 Lagonda Avence, Springfield. | =, Bucks Electric Co., 12th & Cranberry Sts., Erie, Pa...... othur 
Star Electric Motor Company, Bloomfield, N. J.......... A CDEF Century Elec. Co., 1806 Pine Street, St. ne gente ; 
B. F. Sturtevant, 5 Devonshire St., Boston. Mass Oe cD F Crocker Wheeler Electric Mfg. Co., Ampere, N. J........A BC DEF 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis, Delco Products Corp., 329 East First St., Dayton, Ohio... A 
OA. Kos ss pssdcsvabeuenncithsdsakebbanec¥s vhsen'«. BCDEF Diehl wt. Co., Trumbull & First Sts.. Elizabethport, N.J. ‘BC D E F 
B. A. Wesche Electric Co. sete. Vine St., Cincinnati, Ohio cDFr Electric oy Co., 221 South, Stamford, Conn...... ; BCDEF 
eeengone Electric & Mig. Co., East Pittsburgh, Pa.. A B C D E F —— Se Mfg. Co., 2018 Washington Avenue, St cD PF 
lectric Motor Co.. 94 h N. D GOEL RES 5. oo'nie sec cod bah cuak canes eeesh ak amen ees 
' ectste Meter Co. 8 Sout “Avenue, Garwood, J. © Fairbanks-Morse & Co., 900 South Wabash Avenue, Chi cp F 
SOEs 5 odin Ch Go cta ch cht dae ee ea Net AA alee o8s 
: : Wound Rotor (Above 2 hp.) Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa..... Cc F 
Burke Electric Co., 12th & Cranberry Sts., Erie, Pa...... CDEF General Electric Co., Schnectady, N. Y..........eeeeeee ABCD F 
Central Elec. Co., 1806 Pine Street, St. Louis, Mo....... BCDEF _Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. cD F 
Crocker Wheeler Electric Mfg. Co., Ampere, N. J........ CDEF Ideal Electric & Mfg. Co., Mansfield, Ohio.............. A CDEF 
Diehl Mfg. Co., Trumbull & First Sts. , Elizabethport, N. J. cD F Imperial Electric Co., 64 Ira Street, Akron, Ohio....... cD F 
Electric Specialty Co., 221 South, Stamford, Conn........ BCDEF Janette Mfg. Co., 556 West Monroe, Chicago, Ill........ A Cc F 
Fairhanks-Morse & Co. 900 South Wabash Ave., Chi- ‘Master Electric Co., 100 Davis Avenue. Davton. Ohio.. ABCDEF 
OS BS eS ee ae ea ee A CDEF ee Elec. & Engrg. Co., 1042 Ivanhoe Rd., Cleveland, 
Padity Electric Co., 331 N. Arch St., Lancaster, Pa..... Cc | MAR os os 5 sacral nnies wld Rien ee eens eee CDEF 
renera ectric Co., Schnectady, N. Y............-0--. ARCDEF Robbi M I 3 # S Id 
Ideal Electric & Mig. Co.. Mansheld. Ohio... 2.211212). ABCDEF ~ rns (8 Myers ee Lee oe eters c F 
Imperial Electric Co., 64 Ira es MEO, SEI. cnc cceces cD F Star Electric Motor Company, Bloomfield, N. J.......... ABCDEF 
Lincoln Electric Co., Coit & Kirby Avenue. Cleveland. Ohi F R. F. Sturtevant, 5 Devonshire St., Boston. Mass...... cob F 
wee: vow & Engrg. Co., 1042 Ivanhoe Road, Cleve- ‘ e Wagner Electric Corp., 6400 Plymouth Road, St. Louis. F 
an MSL EK Neda pa Cees abe oi aia dds oro bad kad MED. sks c caus dosh heen Pe aeeePOrs sab eweaceseere | 
Star Electric Motor ee ne, Oe Pee A CDEF R. A. Wesche Electric Co., 1622 Vine St.. Cincinnati. Ohic CDEF 
B. F. Sturtevant, 5 Devonshire St.. Boston, Mass...... Cc Westinchouse Elec. Mfg. Co., East Pittsbureh. Pa. . ABCDEF 
B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio cD F Zobell Electric Motor Co., 94 South Avenue, Garwood. N. J. cD 





























1,880,565. Alternating Current Motor. As- 1,881,584. Apparatus for Sorting Commuta- 
signed to Wagner Electric Corp., St. Louis, tor Segments. Assigned to Delco-Remy Corp., 
Mo. Anderson, Ind. 

1,880,857. Lubricant Dispensing Device. As- 1,881,666. Centrifugal Device for Elect-i 
signed to Alemite Corp., Chicago, IIl. Motors. Assigned to Delco Products Corp., 

1,880,879. Mechanical Exerciser and Massag- Dayton, Ohio. 
ing Device. Assigned to Edgar F. Hughes, 1,881,699. Hat Ironer. Charles La Cavera, 
Brentwood Park, Calif. Chicaro, Ill., assigned one-half to George 








1,880,936. High Speed Motor. Assigned to Colovos, 
Westinghouse Electric Mfg. Co. 

1,880,983. Magneto Mounting and Connec- 
tion, Assigned to Excel Magneto Company, 
Chicago, Illinois. 
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1,881,006. Refrigerating Mechanism. As- ! 
signed to Copeland Products, Inc., Highland | 
Park, Mich. 

1,881,011. Synchronous Transmission. and i 


Torque-Amplifying System. Assigned to Sperry 
Gyroscope Co., Inc., Brooklyn, N. Y. 

1,881,053. Motor Starter Drive. George H. 
Howard, Alhambra, Calif. 

1,881,087. Transfer Crane Locking and 
Safety Device. Assigned to Detroit Hoist and 
Machine Co., Detroit, Mich. 

1,881,137. Balancing Apparatus for Aircraft. 
Assigned to Schneider Stabilizer, Inc., Boston, 
Mass. 

1,881,295. Portable Electric Hand Saw. 
Raphael Porcello, Richmond Hill, N. Y. 

1,881,341. Armature. Assigned to Vincent 
G. Apple Laboratories, Dayton, Ohio. 














CT 
































































































































1,881,343. Dynamo Electric Machine with Design Patent 87,997. Motor Driven Nut 
Improved Cooling Means. Vincent G. Apple, Toaster. Assigned to The Nut Products Co., 
Dayton, Ohio. Cleveland, Ohio 

1,881,344. Motor Compressor. Vincent G. . 

Apple, Dayton, Ohio. 1,881,719. Electrical Control Device. As- 

1,881,350. Dynamo Electric Machine. Sidney signed to Modern Coal Burner Co., Ghicago, IIl. 
G. Brown, North Action, London, England. 1,881,955. Motor Actuated Furnace Control. 














1,881,410. Commutator Truing Tool. George Assigned to Penn Electric Switch Co., Des 
M. Lintelmann, Spokane, Wash. assigned one Moines, Iowa. 










































































half to Lola M. Lintelmann, Spokane, Wash. 1,882,162. Device for Connecting and Switch- 
1,881,431. Floor Machine. Walter S. Fin ing the Windings of Dynamos. Emanuel 
nell, Ejkhart, Ind. Rosenberg, Weiz, Austria. 
1,881,492. Vehicle Heater. Wilmer F. 1,882,283. Electric Switch for Power Tools. 
Goetz and Julius F. Goetz, Hartford, Wis. Walter L. Hodeaux, Palm Beach, Fla. 
1,881,569, 1,881,570. Spraying Device for 1,882,341. Heating Furnace Control. As: 
Paints, Varnishes. Assigned to Metal Special- signed to Penn Electric Switch Co., Des Moines, 
ties Mfg. Co., Chicago, Illinois. Towa. 
36 


















Other electrical patents for the month preceding 
publication date are listed beginning on page 62 


| Patents on Motors, Controllers and Motor Drives | 


1,882,366. Traveling Fan. Assigned to 
Parks-Cramer Co., Fitchburg, Mass. 

1,882,466. Electrically Operated Motor and 
Controlling Means Therefor. Walter W. Wil 
liams, Bloomington, 

1,882,519. Induced Draft Apparatus. As- 
signed to American Blower Corp., Detroit, Mich. 

1,882,733. Single Phase Condenser Motor. 
Edwin C. Ballman, St. Louis, Mo. 

1,882,779. Mounting Pole Pieces. Assigned 
to Delco-Remy Corp., Anderson, Ind. 

1,882,787, 1,882,788. Motor- Control System. 
Assigned to Westinghouse Elec. & Mfg. Co. 

1,882,789. Elevator Control Syst-m. As 
signed to Westinghouse Elec. & Mfg. Co. 

1,882,819. Device for the Quick Control of 
Voltage in Dynamo-Electric Machines. Assigned 
to C. Lorenz Aktiengesellschaft, Berlin-Temple- 
hof, Germany. 

1,882,954. Motor Control Device for Tele- 
graph and Like Signaling Apparatus. Assigned 
to Creed and Co., Ltd., Croyden, England. 

1,882,958. Motor Rheostat for Acceleration. 
Assigned to Westinghouse Elec. & Mfg. Co. 

1,883,051. Control and Motor Driven Ap- 
paratus. Assigned to Riegel Paper Corp., Rie- 
gelsville, N. J. 

1,883,109. Motor and Pump Assembly for 
Ice Cream Freezers. Emery Thompson, New 
Rochelle, N. Y. 

1,883,162. Synchronous-Motor Electric Aud- 
ible-Signal Clock. Assigned to The E. Ingraham 
Co., Bristol, Conn. 

1.883.266. Portable Sump Pump. Assigned 
to Penberthy Injector Co., Detroit, Mich. 

1,883,267. Automatic Switch. Assigned to 
Penberthy Injector Co., Detroit, Mich. 

1,883,288. Ventilating Apparatus for Dynamo- 
Electric Machines. Assigned to A. C. Spark 
Plug Co.. Flint. Mich. 

1.883,665. Air Conditioning Unit. Assigned 
a The Cooling & Air Conditioning Corp., 

‘tiie 778. Air Cleansing and Cooling Device. 
Claud W. Freeman, Fort Worth, Texas. 

1.883.839. Protective Arrangement. Assigned 
to General Electric Co., Bridgeport, Conn. 
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Motor Repair Shop Tricks 


UT of the shop of S. Edward 

Eaton & Co., New York. 
This firm specializes on unusual 
jobs, which means that the 
equipment in the shop must be 
as flexible as possible. The 
volume of certain kinds of busi- 
ness is small, yet large ma- 
chines are required, so old ma- 
chines were motorized to reduce 


capital outlay 


Foot Reversing. Switch for Drill 


So that this drill press could be used also for tapping, 

it was equipped with a motor drive and a foot-operated 

reversing switch. This switch is made of a regu ar re- 
versing motor switch and a belt shifter 


To Catch Carbon Dust 


Right: A method of catching the dust caused by saw- 
ing carbon brushes. A hood fits snugly against the 
bottom of the saw table, enclosing the under side of 
the saw. A blower draws away the dust, throwing it 
into the box. The bag takes care of the exhaust air 


Speed Control at the 
Finger Tips 


An occasional job requires the 
services of this large lathe. There 
is not enough work of this type, 
however, to justify the purchase of 
a new lathe with flexible control. 
So an old lathe was motorized by 
the use of a chain drive and a 
speed controller. The handle of 
the speed controller is attached to 
a long rod which can be reached 
at any point along the lathe by 
the operator 
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The Radio Decree 


HEN a matter gets into the courts, more often 
Wie not there is a deep sense of relief when the 

case is all over—relief to both parties to the litiga- 
tion and to the public. There is a clearing of the air. 
Everybody involved may then forget arguments, briefs, 
legal verbiage and the like and go back to work again. 

That seems to be the situation as regards the outcome of 
the U. S. Department of Justice suit, under the Sherman 
anti-trust act, against the Radio Corporation of America, 
General Electric Co., Westinghouse Electric & Manu- 
facturing Co., and the American Telephone and Telegraph 
Co. 

As far as can be learned everybody is happy about the 
consent decree, and the terms of the basic agreement 
underlying it. The companies agreed to the decree with- 
out conceding the truth of the government’s allegations, 
and on the understanding that the decree would not be 
considered an adjudication that they violated the Sherman 
anti-trust law. 

Opinion seems to coincide in the belief that the R.C.A. 
is fully as well off as before, the independent radio manu- 
facturers are happy and the public interest apparently has 
been protected. As one radio tube manufacturer ex- 
pressed his relief to us, “Everybody involved is all 
washed up, has on a new suit of clothes and is ready to 
go somewhere.” 


5 5 $ 


What Is Correct Design? 


ROM a machinery manufacturer comes what he calls 

“a true definition of correct design.” According to 
him “correct design is one that is simple rather than 
complex, pleasing to the eye, convenient to operate, well 
balanced and sufficiently strong to do what is expected 
of it, easy to manufacture with available shop equipment 
and modern in the sense of keeping in step with latest 
technological developments.” 

While there may be many variations of this definition, 
the point of interest is that machine manufacturers seem 
to be taking from year to year, a broader viewpoint on 
design. They see in it more than a mere throwing to- 
gether of parts that will perform the job intended. 

One has only to inspect some of the modern electri- 
cally-driven machine tools with built-in motor, designed- 
in controllers, limit switches, push buttons and whatnot 
to see the distance which machine design has covered in 
the past few years. The machines are designed not 
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THINKING IT OUT 


WITH THE EDITOR 


merely to function well but are planned in such a way as 
to be economical to manufacture, efficient to operate, safe 
to run. and good to look at. 

Machine design is well past the stage where an in- 
dividually motor-driven machine has a crude bracket 
screwed on here to support the motor and a space-con- 
suming controller mounted there where it is exposed to 
injury—an unsightly conglomeration of equipment. 
Those days are happily gone forever. The modern ma- 
chine designer has to be about half electrical engineer 
or if not, have one at his elbow. 


5 5 § 


Research on Developments 


ARK TWAIN in his “Life on the Mississippi” says, 

“There is something fascinating about science. One 

gets such wholesale returns of conjecture out of such a 
trifling investment of fact.” 

Research enthusiasts might say that of research, al- 
though they might want to change the word “conjecture”’ 
and quarrel about the “trifling investment.” But the 
wholesale returns, which are mentioned, will be there if 
research is pursued with persistency as a part of a long- 
run viewpoint. 

Laurence V. Redman, well-known executive of the 
Bakelite Corporation, has well expressed it in these words, 
“Research is intended for the solid business executive 
who is planning for the long term future. It can have 
no real appeal to the get-rich-quick operator. ... The 
rank and file of men in business, and not a few in the 
halls of learning, appear to have the impression that 
knowledge gained in research, if of potential value in 
industry, is ordinarily capable of immediate practical ap- 
plication. 

“They have heard it said that research is a gamble, but 
in this they fail to distinguish between research proper, 
which is relatively inexpensive, and the industrial ex- 
ploitation of research, commonly called ‘development’ 
which may be a costly procedure. They are surprised 
when told that it is not unsuccessful research that gives 
most cause for concern, but it is the successful research 
that is to be exploited in terms of a workable process.” 


Editor 
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N the first article of this series, 

which appeared in the October 

issue of ELectricAL MANUFAC- 
TURING, the author urged electrical 
manufacturers to realize that the 
proper selection of electric heating 
elements requires just as much care 
and thought as the proper selection 
of motors, control or any other elec- 
trical equipment. It was pointed out 
that electrical designers should have 





a thorough knowledge of the different 
standard types of electric heating 
units available and should appreciate 
the proper sphere of application of 
each type. With this introduction the 
author proceeded to describe and il- 
lustrate two types of heaters: Small 
units designed for application where 
space is limited, such as in household 
appliances ; and strip heaters. 

In the present article the author de- 
scribes tubular, immersion and cart- 
ridge type elements, and interprets 
their fields of application. 


Electric Tubular Units 


This convenient form of electric 
heating unit is finding many new 
fields of usefulness. The ability to 
shape and form such units has for 
years past been known, but today is 
being used with more confidence. The 
design follows closely the design de- 
scribed for strip heaters. Such design 
again permits of very liberal propor- 
tion of the resistor element, and a 
well-controlled design of insulation. It 
is worthy of note that again robust 
terminals solidly held in the insulation 
should be used. The ability to bend 
such terminals through an angle of 90 
degrees facilitates connections, and 
clamping nuts for securing the wire 
may be used. If it is preferred to 
solder the wire to the terminals, the 
nuts may be omitted and the wire 
soldered into the tubular terminals. 
Or the tubular terminals may be re- 
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How to Select 


Electric Heating Elements 


ating governing the proper selection and application 

of tubular, immersion and cartridge type electric heat- 

ing elements. The first article of this series described and 

illustrated strip heaters and small units designed for appli- 
cation where space is limited 


Second of Three Articles 


By Harold E. Trent 
President Harold E. Trent Company 


radical redesign. Another inherent 
feature of considerable value is the 
ability to concentrate the heat at de- 
sired positions in the heater. 


Electric Immersion Units 


In the past, probably no form of 
heating unit has been more misapplied 
than the immersion unit. The require- 






















IGS. 1 and 2. Sev- 
eral shapes formed 
from straight tubular 
units. Ring units from 
14 in. in diameter up 
to almost any dimen- 


ments are various, and while it is true 
that an immersion unit for the most 
difficult application would be satisfac- 
tory, for applications meeting less 
strenuous requirements the expense 











sions are made in this 
way. This makes it 
possible to provide 
electric heat for nu- 
merous types of ma- 
chines without radical 
redesign 


placed by pigtail terminals. Tubular 
units with casings of steel, copper 
and stainless steel are frequently 
used. Stainless steel is selected for 
high temperature work, and for lower 
temperatures, to satisfy the demands 
of appearance or hygiene in kitchen 
and hotel equipment. Copper tubular 
units are used in immersion heaters 
for such equipments as sterilizers, 
percolators, and other hot 
heaters. 

The several shapes formed from 
straight tubular units (Figs. 1 and 2) 
indicate what may be obtained in 
practice. Ring units from 1% in. 
diameter up to almost any dimensions 
are readily available which permit 
many mechanical structures to be 
provided with electric heat without 


water 








IGS. 3 and 4, above. 
Tubular immersion 
heaters. Heaters of 
this type are used 
widely in commercial 
and domestic water 
heaters. Fig. 5, right. 
Tubular immersion 
heater for oils 


















































































































































































































































































































































































of such a unit is not always war- 
ranted. In a general way, the im- 
mersion units are constructed along 
similar lines to those outlined under 
strip heaters. The mechanical design, 
of course, provides for the sealing of 
the casing against penetration by the 
liquid or compound in which the unit 
is immersed. 

Take, for instance, the tubular im- 
mersion unit as illustrated in Figs. 3 
and 4. These can be provided with 
a copper or brass sheath which are 
suitable for water immersion and 
which find a considerable range of 
usefulness in domestic and commer- 
cial water heaters. For water heat- 
ing the ideal condition of the unit is 
to provide such an amount of surface 
that, should the water supply fail, the 
unit case would not be destroyed. 
Good design of the complete water 
heater equipment contemplates occa- 
sion when the water supply may fail, 
and also provides sufficient space for 
a length of heating element to stand 
up for a reasonable time without wa- 
ter. In more detail, the design 
should provide for the elimination of 
the heat from the heating element, 
that is, the wire itself, through the 
casing with the lowest temperature 
differential possible between the cas- 
ing and the element. The reason for 
stressing this point is that the ten- 
dency of the immersion heater ap- 
plication is to restrict the space for 
the complete unit. Good mechanical 
design demands that the temperature 
of the element wire itself shall be as 
low as possible. The immersion ele- 
ment is essentially a more expensive 
piece of equipment than the strip 
heater, and, therefore a unit should 
be used which provides for replacing 
the heating element wire without 
scrapping the rest of the heating unit. 

For heating oils with immersion 
heaters (see Fig. 5) the watts per 
square inch must be such that with a 
given flow carbonization of the oil is 
unlikely. Immersion heaters for 




















heating oil are of necessity much 
larger than those for heating water. 
However, it is true with water that 
priming might take place which 
would necessitate periodical cleaning 
of the heating elements. With oil 
this is a far more vital matter, and 
it is best taken care of in the initial 
design of the heater. 

Immersion heaters for heating 
salts are provided with steel and 
stainless steel bodies. They can be 
satisfactorily worked up to tempera- 
tures of 1000 deg. F. There is one 
advantage that the molten salt has 
over oil, and that is that the convec- 
tion currents set up in the salt tend 
to scour the surface of the steel and 
not carbonize it. However, there is 
another problem in the immersion 
heater for salt baths: the creepage of 
the salt over the surface of the ele- 
ment onto the terminals. The only 
way to avoid this condition is by an 
extension of the casing of the element 
into a cool zone where the salt will 
solidify. 

For wax heating with immersion 
elements the problem is very similar 
to that of heating oil, except that the 
tendency to carbonize is more 





IG. 7, above. An electric 

heating installation for melt- 
ing waxes. The problem of 
heating waxes is similar to that 
of heating oils except that in 
the latter case the tendency to 

carbonize is more marked 


IG. 6, left. The type of 

electric element used for 
heating waxes. The ordinary 
immersion element is not satis- 
factory for this service because 
it does not present sufficient 
surface. This ring type ele- 

ment is quite satisfactory 





F IG. 8, right. Cartridge 

type heater, a modified 

type of immersion heater. 

These are especially suited 

for the localization of 
heat 


IG. 9, below. An a- 
plication in which none 
of the standard forms of 
heating elements is very 
successful. This is an 
electrically heated platen. 
A sheathless heating ele- 
ment is used 


marked. We have found in the past 
that the surface of the immersion ele- 
ment must be enlarged to such an ex- 
tent that a different shape element is 
a practical necessity. The most sat- 
isfactory one so far used has been a 
ring type element (see Figs. 6 and 7) 
by which means a large surface is 
obtained and convection currents set 
up in the wax, thus retarding the 
tendency to carbonization on the sur- 
face of the heating element. This 
type element has been successfully 
used with paraffin wax and beeswax. 

Immersion heaters for heating lead 
and lead alloys have been used with 
success. They are comparatively 
easy to apply, but have the disadvan- 
tage that in an open vessel they take 
up considerable space. Also, the 
heat is liberated in the metal at a high 
temperature, which has been known 
to cause drossing. The rating of 
these units is apt to be quite high, 
owing to the restricted space avail- 
able, but the low first cost of such 
installations has been a valuable point 
in their application. However, as 
most problems of heating when bal- 
anced between efficiency and cost are 
a matter of compromise, it is safe to 
say that the immersion unit strikes a 
very fair balance and will probably 
find many applications. Other appli- 
cations of immersion units are for 
sterilizers, and kitchen equipment, 
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Ay, billion revolutions without relubrication 


... and still going strong! 


Nearly five years ago, two N-D-Seal 
ball bearings were installed in a 
motor to see how long they would 
operate without lubrication atten- 
tion. Day and night, for over 
40,000 hours, this motor has been 
driving a testing device in New De- 
parture’s laboratory .. . the equiv- 
alent of 16 years’ normal service ... 
and is still going strong! Not a 


bit of grease has been added since 


the start, at which time they were 
charged with the same amount that 


every N-D-Seal is given before delivery 





Sectional view 
N-D-Seal 
Bearing 


to the customer. New Departure 
does not advocate negligence like 
this on the part of N-D-Seal users, 
but you men who build or buy 
machinery must see in this test the 
beginning of a new era in mainte- 
nance economy. Every time a man 
in your shop squirts oil in a hole, 
he points at a position that should 
be occupied by a New Departure 


Ball Bearing in the next machine 


you buy. Specify New Departures and 
watch your maintenance costs go down. 


New Departure Mfg. Co., Bristol, Conn. 


NEW DEPARTURE 


BALL BEARINGS 
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such as hot water pans, and domestic 
hot water heating. 


Cartridge Heaters 


Cartridge heaters are a modified 
form of immersion heater. Their 
name adequately describes their ap- 
pearance, and they are a convenient 
and efficient means of localizing heat. 
The structural problems are similar 
to the strip and immersion heaters, 
and the economy and convenience of 
application have made them popular. 
Fig. 8 shows a typical form of cart- 
ridge heater, the internal construction 
of which is similar to the strip heat- 
er. It is available in various diameters 
in lengths from 2 inches to 8 feet. 
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The Electric Range Campaign 
Progresses 


URING the meetings of the N. 

E. L. A. in Chicago, November 
2-4, was held the first general meeting 
of the National Electric Cookery 
Council. There had been previous 
meetings of the Executive Committee 
and the Planning Committee, but this 
was the first time that the entire Coun- 
cil had been called together. There 
was an attendance of about 150 rep- 
resentatives. 

The Council was addressed by P. 
S. Arkwright, the Chairman, by 
Divisional Directors and by some of 
the members of the Council. 

The progress made at the Council 
meeting offered the greatest encour- 
agement that has appeared since the 
Range Campaign was started. It was 
quite evident that utility companies 
were not only interested but at work, 
and further that several utilities have 
now removed their restrictions against 
expenditure of money so that the sales 
by merchandising departments will 
now be able to have at least a limited 
budget for the furtherance of the 
Range Program. This is a distinct 
advance in the work. 

The Divisional: Directors pointed 
out that they were working through 


42 


For some applications, none of the 
standard forms of heaters are very 
successful. Among these we would 
list the electrically heated platen (see 
Fig. 9.) It has been found after 
years of experience that a sheathless 
heating element fits in far better with 
successful operation than any pre- 
formed heating element at present 
made. This is due to the fact that 
the platen, by virtue of the service it 
performs, must rapidly heat the prod- 
uct held between its surfaces. The 
heating element must not be in any 
position where it is subject to extra 
strain when the platen is under full 
pressure. It has, therefore, been found 
that the built-in-type of heating ele- 










WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


operating sponsors whom they have 
designated and were holding promo- 
tional meetings in many localities. 
Local Councils have been organized 
and are continuing to be organized 
throughout the country. 

The advertising program of the 
National Electric Cookery Council 
has begun to appear in the trade 
papers. Two field men have been ap- 
pointed and a third one will be 
designated shortly. This increase in 
field activities is greatly stimulating 
the interest of the people who are in 

The 


Mid-Winter Meeting of NEMA 


will be held January 16 to 19, inclusive, 
in New York City. 





the business of selling the electric 
cookery idea. 

An interesting fact that was de- 
veloped at the meeting in Chicago is 
that there is apparently a gradual 
breaking down of the restrictions im- 
posed by policies of combination 
companies. The unofficial statement 
was made by utility officers that no 
electric power company, whether 
combination company or not, had the 
right to withhold from its customers 
the privilege of determining the kind 





ment will give the best service and 
fulfills the five rules which are ex- 
pected of electrically heated platens: 
1. Low watts per square inch of heat- 
ing element surface. (This is just as 


important as the heating element in a 
furnace). 


Rigid mechanical support of element. 


3. The elimination of all electrical joints 
inside the platen. 


4. Heating elements must be able to 
withstand a voltage excess of at least 
20 per cent. There is no doubt that 


N 


an efficient temperature control will 
insure the life of a platen besides giv- 
ing the advantages of uniform and 
increased production. 


5. Best of means for conducting heat 


from the heating element to platen at 
a low temperature differential. 








of appliance they should buy. If this 
principle should prevail throughout 
the country, it will give everybody in 
combination company territory free- 
dom to select an electric range. 

Members of NEMA who have 
been very enthusiastic regarding the 
electric range campaign may well re- 
tain their enthusiasm, for those who 
are intimately connected with putting 
the campaign into effect fully realize 
that it is only a matter of a relatively 
short time until its success will have 
been fully demonstrated. 


Measuring Instrument Section 

OLLOWING approval by the 

Executive Committee the Allis- 
Chalmers Manufacturing Company 
has affiliated itself with the Electrical 
Measuring Instrument Section. 





Cooperation in Water Heating Section 


HE Electric Water Heating Sec- 

tion is undertaking to put into ef- 
fect somewhat of a new idea in Sec- 
tion work by inviting a large number 
of manufacturers of electric water 
heaters to attend a meeting of the 
Water Heating Industry to be held 
at the Hotel New Yorker, December 
3. Manufacturers who will be pres- 


Electrical Manufacturing, December, 1932 
































December, 1932 Electrical Manufacturing 43 


nn 






a. INCA Magzet Wire is 
| made to meet a varied and exacting 
| demand. From enameled wire the size 
) of a hair for delicate instruments to 
: the large rectangular shapes for 

heavy duty electrical apparatus, 

INCA wire is drawn and insulated 
| to the most rigid standards. That's 
. why manufacturers of the finest elec 
: trical products in the industry are 
fast turning to INCA as their pre 
ferred source of supply. 


The new INCA Bulletins, No. 1 
on Enameled Wire, and No. 2 on 
Fabric Insulated, will provide your 
engineering department with valu- 
able information. 


"\ Double Cotton Covered Rectangulas 


cs 


INCA MFG. DIVISION of Phelps-Dodge Copper Products Corp. 
FORT WAYNE, INDIANA 


Eastern Office: 40 Wall St., New York City 








Western Office: 2375 E, 27th St., Los Angeles, Calif. 
























































































































































































































































































































































































































































ent but who do not belong to NEMA 
will have the same privileges in the 
meeting as members. Industry prob- 
lems are to be discussed and it is ex- 
pected that methods of solution will 
be evolved. 


Larger Legislative Service 

HE Executive Committee at its 

meeting October 21, authorized 
the renewal of the contract with the 
Legislative Telegraphic Information 
Service, Inc. The Association has 
employed this Legislative Service for 
the past two years and it makes its 
reports to the Uniform Legislation 
Department. 


Nameplates 


HE Codes and Standards Com- 

mittee approved the request of the 
Fan Motor Section for a contact with 
the City of New York with regard to 
additional data on nameplates. 


Counter Appliance Section 

‘bee YKING toward a cooperative 

advertising plan which will pro- 
mote the sale of electrical appliances 
in the commercial field, the special 
committee on Cooperative Advertis- 
ing of the Counter Appliance Sec- 
tion requested the approval of a con- 
tact with the Commercial Cooking 
Committee of the N. E. L. A. This 
contact was approved by the Execu- 
tive Committee of the Board. 


Studying Standards 


HE proposed design standards for 

D-C Mill Auxiliaries of the In- 
dustrial Control Section have been re- 
ferred to the Joint Committee on this 
subject with the Iron and Steel Elec- 
trical Engineers where they are now 
being studied. 


Capacitor Group Organized 


A the Annual Meeting of the 
Association at the Westchester 
Country Club, there was organized a 
Capacitor Group in the Transformer 
Section. The formation of the 
Group was authorized by the Section 
during this same meeting. The Sec- 
tion’s action was approved by the 
Executive Committee at its meeting 
October 21. 

The members of this Group are: 
Electric Machinery Manufacturing 
Co., General Electric Company and 
Westinghouse Electric & Manufac- 
turing Co. 
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Several other companies have made 
applications for membership. 

The Group will concern itself 
primarily with capacitors for indus- 
trial applications such as power factor 
correction. 

The chairman of the new Group 
is R. T. Wagner, General Electric 
Co., and secretary, P. F. Squier, 
\Westinghouse Electric & Manufac- 
turing Co. 


The Rubber-Covered Wire 
Accountants 

MEETING of the Planning 

Committee of the Conference of 
Accountants of the flexible cord and 
rubber-covered wire companies was 
held at Bridgeport, Connecticut, on 
November 17. Report was made of 
the progress in the development of 
a uniform estimating handbook, and 
plans were laid for the preparation of 
additional sections. 

The meeting was held at Bridge- 

port through the courtesy of the 
weneral Electric Company. 


Again the Kelly-Capper Bill 
HE Executive Committee has had 
its attention called to a proposed 

meeting in New York for the pur- 
pose of studying the situation with 
regard to the Kelly-Capper Bill S. 97 
and determining the possibilities of 
its passage. Representatives of as- 
sociations and industries are to be 
The Executive Committee 
authorized the President to appoint 
two delegates to the proposed meet- 
ing if and when held. 


present. 


Electrical Standards Committee 


HE Electrical Standards Commit- 

tee held a meeting November 4. 

It was recommended that the 
Electrical Standards Committee as- 
sume sponsorship of the following 
electrical products—insulators for 
electric power lines C29, power switch 
gear C37, electrical measuring in- 
struments C39, rotating electrical 
machinery C50, transformers C57. 


The above action taken by the E. 


S. C. is subject to the endorsement 
of the members absent from the meet- 
ing. ; 

Recommendation was made for 
submittal to letter ballot by its mem- 
bers with recommendation of favor- 
able action on the report on provi- 
sions for scientific and engineering 
terms. 

Recommendation was made for the 








adoption of personnel of the Sec- 
tional Committee on Railway Mo- 
tors C35 as submitted by the sponsor, 
the A. I. E. E. 

Recommendation was made for the 
approval of the personnel on the Sec- 
tional Committee on Dry Cells and 
Batteries C18. 

The American Standards Associa- 
tion has had under consideration and 
approval as an American Standard 
is soon expected on a proposed stand- 
ard entitled Shaft Couplings, In- 
tegrally Forged Flange Type for 
Hydro Electric. This standard has 
been referred to the A. S. A. by the 
sponsor, the A. S. M. E., for ap- 
proval under the existing standards 
method. Future revisions, however, 
will be dealt with under Sectional 
Committee Procedure. 


A New Section in NEMA 


URING the Annual Meeting of 

NEMA. at the Westchester 
Country Club, Rye, New York, there 
was formed a new section in NEMA: 
the Pole Line Hardware Section. 
The authorization for the formation 
of this Section had previously been 
granted by the Board of Governors. 


At the organization meeting, the 
following companies were repre- 
sented : 


General Electric Company 

Line Material Company 
Hubbard & Company 

Joslyn Manufacturing Company 
Oliver Iron and Steel Company 


W. D. Kyle of the Line Material 
Company acted as temporary chair- 
man. The whole day at Westchester 
was spent in a prolonged discussion 
of the condition and volume of mar- 
kets, ways and means of stimulating 
business improvement, economies, 
etc. 

The meeting was then adjourned 
and continued at Pittsburgh, Pa., 
October 6, 1932. At this meeting 
\W. D. Kyle, Line Material Company, 
was elected chairman, and Farley 
Osgood, consulting engineer, New 
York, was chosen as acting secretary 
of the Section. 

The same companies attended the 
second meeting at Pittsburgh. 

In the interval between the meet- 
ings of September 26, and October 6, 
the applications of Hubbard & Com- 
pany and Joslyn Mfg. and Supply 
Company for affiliation with NEMA 
were favorably acted upon by the 
Board of Governors and the follow- 
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POURING RIVERSIDE PHOSPHOR 
BRONZE FROM AN AJAX-WYATT 
ELECTRIC MELTING FURNACE 


RIVERSIDE 


PHOSPHOR 


BRONZE 


QUALITY and UNIFORMITY with a BACKGROUND 
OF MORE than 35 YEARS’ SPECIALIZATION 


Sooner or later you may be faced with either one or both 
of these problems: (a) You may have an idea that by 
means of a change in the grain-structure, alloy or temper 
of the Phosphor Bronze you are using, the working quali- 
ties of the metal, or the performance of the finished part 
could be improved. This involves a change in your pres- 
ent specifications. (b) You may decide to use Phosphor 
Bronze for the manufacture of a new part. This necessi- 
tates the development of new specifications. In either 
case, the specifications must ensure that the metal possess 
exactly those characteristics which your methods of fabri- 
cation and the function of that part indicate as being 
most desirable. 


SHEET - WIRE - ROD - 


STRIP 


To the job of developing the ideal Phosphor Bronze alloy 
for your individual requirements, and of maintaining 
quality and uniformity on all subsequent orders, this 
Company brings the experience it has gained during 
more than 35 years’ specialization in this field. Our 
reference work on the subject of Phos- 

phor Bronze is available to fabricators 

of that metal. 


THE RIVERSIDE METAL CO. 


Riverside, So May ety 


Burlington Co., New Jersey 


- CIRCLES - BLANKS BARS 

























































































































































































































































































































































































































































ing companies are now members of 
the Pole Line Hardware Section. 

General Electric Co., 7828 Sharps- 
burg, P. O. Pittsburgh, Pa.—Arthur 
Newman, associate. 

Hubbard & Company, 6301 Butler 
Street, Pittsburgh, Pa.—C. L. Peirce, 
Jr., executive; Joseph V. Smith, 
executive ; W. R. Pounder, executive ; 
Marshall Lasher, associate. 

Joslyn Mfg. & Supply Co., 20 
North Wacker Drive, Chicago, IIl. 
—B. S. Handword, executive; Phil 
Lot, associate. 

Line Material Company, 12th and 
Madison Avenue, S. Milwaukee, 
Wis.—W. D. Kyle, executive. 

The members of the newly formed 
Section manufacture pole line hard- 
ware material such as metal cross- 
arms, braces, racks, pole and house 
brackets, pins, clamps, rods, bolts, 
nuts, washers, etc., and all the hard- 
ware appertaining to pole line con- 
struction and distribution — service. 
In other words, some 1,000 or more 
items are manufactured. 





Executive Committee Endorses Share- 
the-Work Activity 


T ITS meeting October 21, the 
Executive Committee fully dis- 
cussed the “Share-the-Work” ac- 
tivity of the Subcommittee of the 
Central Banking and Industrial Com- 
mittee headed by W. C. Teagle, 
Standard O11 of New Jersey, its 
Chairman. Mr. Teagle’s group is one 
of the six committees of the Central 
Banking and Industrial Committee 
and NEMA’S Executive Committee 
reviewed the entire activity of all of 
these committees. 

It was the consensus of opinion 
that endorsement should be extended 
not only to the “Share-the-Work”’ 
Subcommittee but to the activities of 
all six subcommittees. 

Resolutions were adopted some- 
what similar in character to be sent 
to the Chairman of each subcom- 
mittee. The resolutions to the Com- 
mittee on Credit, Owen D. Young, 
Chairman, and on Rehabilitation of 
Industry, A. W. Robertson, Chair- 
man, are quoted. 

The Executive Committee hopes 
that NEMA members will fully co- 
operate with the local committees in 
their own local communities. “The 
Board of Governors of National 
Electrical Manufacturers Association 
heartily endorse the effort toward ex- 
tension of credit, which upon the 
recommendation of the President of 
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the United States is now under way 
in the twelve Federal Reserve Dis- 
tricts, and recommends that each 
company affiliated with National 
Electrical Manufacturers Association 
lend thereto its full endorsement and 
cooperative effort in its own com- 
munity. 

“Further, the Board of Governors 
of National Electrical Manufacturers 
Association heartily endorse the ef- 
fort toward industrial rehabilitation 
which, upon the recommendation of 
the President of the United States, is 
now under way in the twelve Federal 
Reserve Districts, and recommends 
that each company affiliated with the 
National Electrical Manufacturers 
Association lend its cooperative effort 
thereto by applying in its own plant 
so far as may be possible the pro- 
cedures advocated by the Committee 
and by urging their application in its 
own community.” 


Not a “System” but a Set of 
Principles 
W. HOWARD, Director of Uni- 
- form Accounting at NEMA 
headquarters, has found that there is 
misconception on the part of some 
executives in the industry in regard 


to the purpose of the Uniform Ac- 
counting Manual. Mr. Howard 
points out that the Manual does not 
present a “system.” Rather, it es- 
tablishes definitions; discusses prin- 
ciples; explains practicable proce- 
dures on important matters. Not a 
general text book on accounting, it 
is instead a specific treatise for the 
electrical manufacturing industry, 
useful alike to the large or the small 
company. 

How one executive makes effective 
use of this Manual was pointed out 
in a recent letter : 

“We use the Manual as a reference 
and authority. Some of the subjects 
on which it has been particularly 
helpful are: 

(a) Plant  classification—classifi- 

cation of unusual items. 

(b) Plant depreciation—rates and 
their application. 

(c) Standard costs and cost ac- 
counting—uses of standard 
costs and cost accounting 
procedures. 

(d) Development expense — bal- 
ance sheet treatment. 

(e) Working reserves — balance 
sheet treatment. 

(f) Financial statements — form 
and content.” 


The New Section Officers 


ae elected section officers for the year 

1932-33 are given here prior to the revision 
and subsequent publication of the Manual of 
Organization. Several sections have yet to re- 
port on election of officers. 


Counter Appliance Section 


Grant Call, Chairman, Edison General 
Elec. Appliance Co., Inc., 5600 West Tay- 
lor St., Chicago, Ill. (Reelected). 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 


Electric Range Section 


P. L. Miles, Chairman, Edison Gen. 
Elec., Appliance Co., Inc., 5600 W. Taylor 
St., Chicago, III. 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 


Fan Motor Section 


C. C. Remsen, Chairman, Diehl Mfg. 
Co., Elizabeth, N. J. 

P. Loyd Lewis, Secretary, Wagner Elec- 
tric Corp., 6400 Plymouth Ave., St. Louis 
Mo. (Reelected). 


Heating Appliance Section 


C. E. Swartzbaugh, Chairman, Swartz- 
baugh Mfg. Co., 1336 W. Bancroft St., 
Toledo, Ohio. 

Leon H. Curtice, Director of Sectional 
Activities, NEMA Headquarters. 





Resistance Type Furnace Section 

G. W. Tall, Jr., Chairman, Leeds & 
Northrup, 4901 Stenton Ave., Philadelphia, 
Pa. (Reelected). 

C. L. Ipsen, Secretary, General Electric 
Co., Schenectady, N. Y. 


Manufactured Electric Mica Section 

Chas. G. Plimpton, Chairman, New Eng- 
land Mica Co., 66 Woerd Ave., Waltham, 
Mass. 

M. A. Chapman, Secretary, Mica Insula- 
tor Co., 200 Varick St., New York City 
(Reelected). 


Molded Insulation Section 

Douglas Woodruff, Chairman, Auburn 
Button Works, Inc., 48 Canoga St., Auburn, 
WY. 

Geo. K. Scribner, Vice-Chairman, Boon- 
ton Molding Co., 326 Myrtle Ave., Boon- 
ton, N. J. 

J. B. Neal, Secretary-Treasurer, Norton 
Laboratories, Inc., Lockport, N. Y. 


Vulcanized Fibre Section 
J. K. Johnston, Chairman, National Vul- 
canized Fibre Co., Wilmington, Del. 
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HOUSEWIVES PREFER 
DELCO APPLIANCE MOTORS 


You'd hardly expect the average woman to specify 
electrical equipment by name. But she does say —and 
emphatically — ‘I want a powerful motor that won't give 
me any trouble.” Nobody could devise a better descrip- 
tion of Delco Appliance Motors. 





Year after year Delco Appliance Motors run with- 
out attention, maintaining their admired silence. Lavish 
in excess power, they are misers in current consumption. 
Their compactness helps keep your machine small. Famous 
Delco Appliance ruggedness minimizes servicing. Get 
all the interesting facts. Use the coupon. 


DELCO APPLIANCE 


1D 
‘DELCO 
NY 


CORPORATION 


ROCHESTER*NEW YORK 








Delco Appliance Corp. 


DELCO APPLIANCE ENGINEERS | | t=.» 
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Delco Appliance Motors 
supply trouble-free motive 
force for humidifiers, floor 
polishers, ventilating units, 
vacuum cleaners, marine 
bilge pumps, motion picture 
projectors, food mixers 
—dozens of machines that 
buyers expectto operate un- 
failingly. Built in A.C. or 

.C. types, and in the small- 
er fractional H. P. sizes. 


GOOD BLOWERS 


Powered with Delco Appli- 
ance Motors, Delco Appii- 
ance Blowers move large 
volumes of air with remark- 
ably low current consump- 
tion. Compact, rugged, 
economical. For hair dryers, 
vacuumcleaners,automobile 
heaters, ventilators—where- 
ever a good blower is 
needed. A.C. or D.C., in 
standard voltages. 


a H. P. 





| WILL SOLVE YOUR PROBLEMS. | | “ov =aw 
| JUST MAIL COUPON AT RIGHT | ~ 
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J. F. Anderson, Secretary, Continental 
Diamond Fibre Co., Newark, Del. 


Flood Lighting Section 

A. F. Hills, Chairman, 
Co., Syracuse, N. Y. 

L. A. S. Wood, Secretary, Westinghouse 
Electric & Mfg. Co. 1216 W. 58th St., 
P. O. Box 382, Cleveland, Ohio. 


Industrial Lighting Section 


Frank E. Jones, Chairman, Abolite Re- 
flector Co., West Lafayette, Ohio. 

L. A. S. Woods, Secretary, Westing- 
house Electric & Mfg. Co., 1216 W. 58th 
St., P. O. Box 382, Cleveland, Ohio. 
Street Lighting Section 

C. A. Orr, Chairman, Union Metal Mfg. 
Co., 1432 Maple Ave., N. E., Canton, Ohio. 

W. D. Kyle, Secretary, Line Material 


Company, 12th and Madison Ave., S. Mil- 
waukee, Wis. 


Crouse-Hinds 


Refrigeration Division 


Louis Ruthenburg, Chairman, 
Bldg., Detroit, Mich. (Reelected). 
Electric Measuring Instrument Section 

F. G. Vaughen, Chairman, General Elec- 
tric Co., Schenectady, N. Y. (Reelected). 

W. N. Goodwin, Jr., Vice-Chairman and 
Secretary, Weston Electrical Instrument 
Corp., Frelinghuysen Ave., Newark, N. J. 


Book 


Switchgear Section 

H. H. Rudd, Chairman, Railway & In- 
dustrial Eng. Co., Greensburg, Pa. (Re- 
elected). 

T. A. McDowell, Secretary, Westing- 


house Elec. & Mfg. Co., East Pittsburgh, 
Pa. 


(Distribution Cutout Group) 


W. D. Kyle, Chairman, Line Material 
Co., 12th and Madison Ave., S. Milwaukee, 
Wis. (Reelected). 

R. T. Wagner, Secretary, General Elec- 


tric Co., 100 Woodlawn Ave., Pittsfield, 
Mass. 

(Large Air Circuit Breaker Group) 

William M. Scott, Jr., Chairman and 


Secretary, I. T. E. Circuit Breaker Co., 
19th and Hamilton Sts., Philadelphia, Pa. 


(Oil Circuit Breaker Group) 

J. B. MacNeill, Chairman, Westinghouse 
Elec. & Mfg. Co., East Pittsburgh, Pa. 
(Reelected ). 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh, 
Pa. 

(Power Switchboard Group) 

F. W. Paterson, Chairman, General Elec- 
tric Company, 6901 Elmwood Ave., Phila- 
delphia, Pa. (Reelected). 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh, 
Pa. 


(Power Switching Equipment Group) 

J. S. Lawson, Chairman, Memco En- 
gineering & Mfg. Co., 381 Hamilton St., 
Long Island City, N. Y. (Reelected). 

T. A. McDowell, Secretary, Westing- 
house Elec. & Mfg. Co., East Pittsburgh, 
Pa. 


Transformer Section 


L. R. Brown, Chairman, General Elec- 
tric Co., Pittsfield, Mass. (Reelected). 

R. C. Sogge, Secretary, General Elec- 
tric Co., Schenectady, N. Y. 
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(Capacitor Group) 
R. T. Wagner, Chairman, General Elec- 


tric Co., 100 Woodland Ave., Pittsfield, 
Mass. 
P. F. Squier, Secretary, Westinghouse 


Elec. & Mfg. Co., East Pittsburgh, Pa. 
Carbon Section 

F. P. Fuller, Chairman, Graphite Metal- 
lizing Co., 1050 Nepperhan Ave., Yonkers, 
N. Y. (Reelected). 

H. B. Eynon, Secretary, Pure Carbon 
Co., St. Mary’s, Pa. 


Industrial Control Section 

T. D. Montgomery, Chairman, Cutler- 
Hammer, Inc., 37 Twelfth St., Milwaukee, 
Wis. (Reelected). 

W. J. Fleming, Secretary, General Elec- 
tric Co., Schenectady, N. Y. 


Mining and Industrial Locomotive 

C. T. Miles, Chairman, General Electric 
Co., Schenectady, N. Y. (Reelected). 

S. R. Nicholson, Secretary, Vulcan Iron 
Works, Wilkes-Barre, Pa. 


Motor and Generator Section 

G. A. Waters, Chairman, Wagner Elec- 
tric Corp., 6400 Plymouth Ave., St. Louis, 
Mo. (Reelected). 

J. L. Hamilton, Secretary, Century Elec- 
tric Co., 1806 Pine St., St. Louis, Mo. 


Signalling Apparatus Section 
Matthew Porosky, Chairman, Holtzer- 


Cabot Electric Co., 125 Amory St., Boston, 
Mass. (Reelected). 


Small Air Circuit Breaker Section 

V. G. Vaughan, Chairman, Westinghouse 
Elec. & Mfg. Co., Mansfield, Ohio. 

S. A. Griswold, Secretary, Arrow-Hart 
& Hegeman Elec. Co., Hartford, Conn. 
Attachment Plug Section 


W. H. Harrington, Chairman, Arrow- 
Hart & Hegeman Electric Co., Hartford, 
Conn. 

W. L. Butler, Secretary, Weber Electric 
Co., Schenectady, N. Y. 


Fuse Section 
D. G. Phelps, Chairman, Colts’ Patent 


Fire Arms Mfg. Co., Hartford, Conn. 
(Reelected). 


O. H. Van Amburg, Secretary, General 
Electric Co., Bridgéport, Conn. 
Knife and Enclosed Switch Section 


J. G. Jackson, Chairman, Square D Com- 
pany, Detroit, Mich. (Reelected). 

H. E. Ruggles, Secretary, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
Snap Switch Section 


W. H. Harrington, Chairman, Arrow- 


Hart & Hegeman Elec. Co., Hartford, 
Conn. 
W. L. Butler, Secretary, Weber Electric 


Co., Schenectady, N. Y. 


Armored Conductor and Flexible Metallic Con- 
duit Section 
J. H. Crawford, Chairman, 
Electric Co., Bridgeport, Conn. 
A. A. Neumann, Secretary, Crescent In- 
sulated Wire & Cable Co., Inc., Trenton, 
N. J. 
Rigid Conduit Section 


L. R. Quinn, Chairman, Enameled Metals 
Co., Pittsburgh, Pa. 

Robert Garland, Secretary, Garland Mfg. 
Co., 3003 Grant Bldg., Pittsburgh, Pa. 


General 








Non-Metallic Sheathed Cable Section 


Harvey Maxson, Chairman, General 
Cable Corp., 420 Lexington Ave., New York 
City. 

J. H. Crawford, Secretary, General Elec- 
tric Co., Bridgeport, Conn. 


Wire and Cable Section 


F. C. Jones, Chairman, Okonite Com- 
pany, 501 Fifth Ave., New York City (Re- 
elected). 

H. N. Otis, Secretary, Anaconda Wire 
& Cable Co., 25 Broadway, New York City. 


Flexible Cord Group. 

Cc. A. Scott, Chairman, General Cable 
Corp., Rome, N. Y. 

L. W. Grotta, Secretary, Hatfield Wire 
& Cable Co., Hillside, N. J. 
Paper Cable Group 

F. C. Jones, Chairman, Okonite Com- 
pany, 501 Fifth Avenue, New York City 
(Reelected). 

G. M. Haskell, Secretary, General Cable 
Corp., Perth Amboy, New Jersey. 


Varnished Cambric Cable Group 


R. G. Bellezza, Chairman, General Elec- 
tric Co., Schenectady, N. Y. (Reelected). 

W. Edwards, Secretary, Habirshaw 
Cable & Wire Corp., 40 Wall St., New 
York City. 


The Radio Decree 


(Continued from page 20) 


If said issues are to be tied the defendants 
may file their answers to the amendment 
to the petition cn or before the expiration 
of said period, but a failure to do so shall 
not prevent the cause from being placed on 
the calendar and set for trial as herein- 
before provided. At any time after the 
said one year from the date hereof the 
petitioner may, on notice to the defendants 
affected thereby, apply to the court to have 
said period of two and one-half years 
shortened upon showing to the satisfaction 
of the court that the defendants have not 
been diligent in dealing with said foreign 
contracts, arrangements and understandings 
by negotiation or otherwise, or that there 
appears no likelihood of their being satis- 
factorily adjusted. 


VIL. 


The term subsidiary as used in this de- 
cree means a corporation the majority of 
the voting stock of which is owned by any 
of the named defendants. 


VIII. 


Jurisdiction is hereby expressly reserved 
for the purpose of enforcing or modifying 
this decree on application of any of the 
parties hereto. Jurisdiction is further re- 
served to permit any of the defendants, 
after the expiration of three years from 
the date hereof, to apply to the court for 
permission to acquire stock in any other of 
the defendant corporations, or their sub- 
sidiaries, which permission may be granted 
upon proof to the satisfaction of the court 
that such acquisition of the stock will not 
tend to defeat the purpose of this decree 
or violate the anti-trust laws or operate 
in any manner otherwise inimical to the 
public interest. 


JOHN P. NIELDS, Judge. 
Nov. 21, 1932. 
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RCA lamang] Lo oa 


“More THAN A Motor-- THE WHOLE Power Drive’ > |  ¢ | 


acaV.U ae 
JOBS 


THE SPEED 
YOU NEED 
niall aa 








New Data Now READY 
Ask FoR BookKLeT § 


PANY oiic us"s 





UNCONDITIONALLY 
GUARANTEED 


The Peerless uncondi- 
tional guarantee takes 
a ll motor responsiility designed to meet 
off your shoulders and eo of: : 
I satisfies your customer. (your Specitie requirements 


Investigate — write for 
= tm ae" 


If the product you are designing 
catalog. ; or marketing requires a motor, make 


sure it is one that will give the utmost 


THE PEERLESS ELECTRIC COMPANY, Established 1893 


Oe en aie eT oat is the heart of every electrically driven 


Complete Engineering Service for the Asking aS S = q machine or appliance. 


Signal motors represent the highest 


in satisfactory service. » For the motor 


in quality and efficiency because they 

are made for your individual needs. 

Ohio Preferred ' They are not stock types. » » And the 

i ) reason for their low price lies in the fact 

For Oil Burners and Air Conditioning Equipment, where a" ’ — ar 

silence and reliability are imperative, the percentage of oo ae One & Ge & Se 

OHIO Motors to total sales of equipment has been Signal factory. 

steadily rising during the past ten years. Now one out , tetas 

of every five Oil Burners sold is OH1IO-powered. All ™ ; SES <a peer egnepitee end 

other devices demand the same Motor characteristics— p> we'll gladly send you complete infor- 

Silence and Reliability. ‘ mation on Signal Fractional Horsepower 


THE OHIO ELECTRIC MFG. CO. motors made to meet your own speci 


requirements. 
5905 Maurice Avenue CLEVELAND SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


TIONG ON KELL 











What Is It Made OF? 


IGHTEEN  dif- 
ferent mate- 
rials are used in 
this 60 amp., 3 
pole, solid neutral 
meter service 
switch. Wherever 
electric current is 
metered, a meter 
service switch of 
some sort is re- 

























Meter Service Switch 


HIS magazine is indebted to the Colt’s 


Patent Fire Arms Manufacturing Co., 
Electrical Div., for the illustration above 
and the table of parts, materials and fin- 


| Table of Parts and Materials 


ishes reproduced below 
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| | 
No.| Name of Part {| Material | Finish | No.| Name of Part Material Finish 
1 |Nameplate Decalcomania Varnished Neutral Lugs Formed Copper Cadmium Plated 
2 |Card Holder Formed Sheet Steel | japanned Neutral Lug Screw Brass Cadmium Plated 
\Card Holder Rivets Steel Japanned Neutral Lug Nut Brass Cadmium Plated 
3 |Wiring Diagram Paper Varnished 12 |Auxiliary Cover Frame | Formed Sheet Steel | Japanned 
4 |Removable Shutter End Aux. Cover Frame 
5 og a iniccceiital peas Rivets Steel Japanned 
ver orme eet Steel | Japanne ss 
6 \Cover Hinges Formed Sheet Stoo! | japenned 13. | Auxiliary Cover Formed Sheet Steel | Japanned 
7 \Handle Formed Steel Wire | Japanned 14 |Bottom Liner Press Board Color Black 
8 |Box Formed Sheet Steel | Japanned 15 | Block Porcelain Grey Green 
9 |Cover Catch Spring Steel Japanned 16 |Sealing Compound Insulating Compd. [Color Red 
Cover Catch Rivets Steel Jananned | 17 |Handle Retain. Spring |Frmd. Spring Steel |Japanned 
10 |Handle Stop Formed Steel Japanned | 18 |Switch Slide Horn Fibre Varnished 
Handle Stop Rivets Steel Japanned Switth Slide Contact Formed Copper Natural 
11 | Neutral Block. Porcelain Grey Green 19 |Switch Contacts Formed Copper Natural 
Neutral Bik. Holding 20 |Switch Contacts Formed Copper Natural 
Screw Steel Brass Plated 21 |Fuse Clips Formed Copper Cadmium Plated 
Neutr. Blk. Holdg. 22 |Line Load Meter Lugs | Formed Copper Natural 
Screw Washer Iron Natural 23 |Contact Pieces Punched Copper Natural 
Neutral Contact Strap | Copper Cadmium Plated 24 |Lug Binding Nuts Steel Brass Plated 
Neut. Contact Strap 25 |Nuts Brass Natural 
Screw Steel Cadmium Plated 26 |Washers Iron Natural 
Neutral Contact Screw 27 ~=|Screws Steel Brass Plated 
Washer Iron Natural Ground Screw Steel Brass Plated 
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CAPACITORS. ‘!inoesnes 


for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Much time is each year de- 
voted to the selection of out- 
standing individuals in vari- 
ous branches of athletics. The 
recipients of the highest 
awards are usually versatile, 
to say the least. In sporting 
parlance, they are the “nat- 
urals.” 


Speaking of electric motors, 
you must have observed how 
easily and how naturally the 
Branch Offices in Principal Cities Leland cradle-base design 
drops into the requirement. 
Its flexibility of design, simplic- 
ity of construction and pleas- 
ing appearance qualify it for 
use on almost any appliance, 
including refrigerators, air 


You've got to BUY saan scone oe 
motor quality . . . unease 
before you can 


ent noise and vibration being 
e 
sell it. . 


Let us solve your capacitor problems 


Other 
MAGNET WIRE — COILS 
a {| VARNISHED INSULATIONS 


THE ACME WIRE CO. 


New Haven, Conn. 


isolated within the motor 
itself. It does not oscillate 
with the driven load. There 
can be no misalignment of the 
motor shaft, because of belt 
pull or other forms of thrust. 
In other words, it, too, is a 
“natural.” 


Compare the various available 


Machines and appliances 
powered with K & D 
fractional motors are as- 
sured of reliable opera- 
tion over a long period 
of hard service. That 
motor quality is the pro- 
tection a good product 
deserves; and if you have 
any special performance 
jobs ahead, let us help 
you solve them. 


KENDRICK 


No, 105 


110 Volts Universal B. H. P. .03, 
Weight, 4% Ibs., R. P. M. 3000 
up, Shaft %-in. 


& DAVIS 


designs. Test them as you will, 
but test them particularly for 
noise — for vibration — for 
oscillation — for shaft mis- 
alignment. The motor that ex- 
cels on these four cardinal 
points merits your decision in 
its favor. 


The Leland Electric Co. 
Dayton: Ohio: U-S:A 


CANADIAN ADORESS CABLE ADDRESS 
ORONTO 


LELEcT 
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Electrical Manufacturing News 


Map Drive for Rehabilitation 


Bridgeport, Conn., has taken the lead in 
New England in the share-the-work and 
industrial rehabilitation drives, the latter 
having been originated by A. W. Robinson, 
chairman of the board of Westinghouse. 
This is strictly a buying and not a selling 
campaign. Members of the Bridgeport 
advisory committee include Robert M. 
Eames, manager, Bryant Elec. Co., chair- 
man, and Sumner Simpson, president, Ray- 
bestos-Manhattan, Inc. 

Share-the-work and industrial rehabilita- 
tion committees have been consolidated, 
which, it is claimed, will save a great deal 
of time and promote greater efficiency. 


Report on Shorter Work Week 


According to a recent announcement of 
the National Industrial Conference Board, 
a large majority of industrial concerns 
have already adopted some form of 
spreading work either by part time oper- 
ation or by staggering work periods. 


Liner Has World’s Largest Motors 


The four largest motors ever built for 
any purpose will propel the new French 
superliner Normandie, which was launched 
at St. Nasaire on October 29. These mo- 
tors are rated at 40,000 horsepower each, 
giving the new ship a total horsepower rat- 
ing of 160,000. 


Residence Building Improves 


An increase of 6.3 per cent in the num- 
ber and of 9.9 per cent in the estimated cost 
of new residential buildings was recorded 
by the Bureau of Labor Statistics of the 
Department of Labor on the basis of build- 
ing permits reported for September from 
353 cities as compared with August. The 
cities from which the reports were drawn 
are all of 25,000 or more population. 


2500 Men Re-Employed 


Approximately 2500 men have been put 
to work in connection with the manufac- 
ture,, sale and installation of the new G. E. 
oil furnace and other air conditioging 
products. About 1500 men have been em- 
ployed by dealers in connection with the 
new operation, despite the fact that the 
oil furnace is not being given national dis- 
tribution. 


R. M. A. Reorganized 


It is reported that the Radio Manufac- 
turers Association is in the process of 
reorganization. A new Board of Gov- 
ernors has been elected largely consisting 
of representatives from the leading set 
manufacturers, 


Clothes Washer Sales Increase 


According to figures from J. R. Bohnen, 
secretary of the American Washing Ma- 
chine Manufacturers’ Association, the sales 
of clothes washers in September was 12 
per cent better than August. August ship- 
ments were likewise well ahead of July. 


Increase in Appliance Sales 


October sales of electrical products of all 
kinds in the Chicago territory were from 
10 to 60 per cent over September sales, 
according to a survey conducted among 
623 wholesalers by officials of the Chicago 
Merchandise Mart. The greatest increase 
was in the sale of lamps. 


Domestic Consumption Increases 


In spite of adverse conditions which have 
existed during the past year, the average 
annual consumption per customer of elec- 
tricity in the domestic field has increased. 
During the period September, 1929-1931, 
the average killowatt hour per customer 


HE Hammond Clock 

Co. has just intro- 
duced this ingenious 
electric bridge table 
which shuffles and deals 
the four hands within 
the table while play is 
going on on top. In front 
of each player is a small 
compartment into which 
the thirteen cards are 
delt. Illustration shows 
the table top removed 


was 576, while for the period September, 
1931-1932, it was 600, an increase of 4.1 
per cent. 

There has been a slight decrease in the 
number of domestic customers served by 
utilities during the last year, there being 
recorded 19,874,513 as of September, 1930, 
as against 20,218,150 September, 1931. 


Sales Up 170 per cent 


Shipments of Kelvinator Corp. during 
the month of October were 9 per cent 
higher than for any October in the history 
of the corporation and 170 per cent greater 
than for October, 1931. 


Langmuir Nobel Prize Winner 


The Nobel Award in Chemistry for 1932, 
the greatest recognition that any scientist 
can receive, was presented to Dr. Irving 
Langmuir, associate director of the Gen- 
eral Electric Research Laboratory, in Stock- 
holm, on December 10. 

Dr. Langmuir is the second American 
chemist to have been honored by the 
Swedish Academy of Science in 31 years. 
Dr. T. A. Richards, in 1914, was the only 
other American so honored. 

To Dr. Langmuir the Nobel award is a 
distinctive honor among many previous 
honors. He has the Nichols medal, twice 
awarded to him by the New York section 
of the American Chemical Society. In 
1918 he received the Hughes medal from 
the Royal Society of London, and in 1920 
he was awarded the Rumford medal by the 
American Academy of Arts and Sciences. 
The Royal Academy of Lincei, at Rome, 
Italy, in 1925, bestowed upon him the 
Cannizaro prize. In 1928 he won the Perk- 
ins medal, and in 1930 the Chandler medal. 
This year the Popular Science Monthly 
awarded him its annual medal and hono- 
rarium of $10,000 as an American who has 
done notable scientific work. 


A Correction 


Bonnell Electric Mfg. Co., Inc., New 
York, has been organized by Wil- 
liam A. Bonnell and Richard J. 
Schnepf, to take over and expand 
company of same name at 192 Cham- 
bers St., manufacturer of electrical 
equipment and supplies. 

W. A. Bonnell, president of the Bonnell 
Electric Mfg. Co., Inc., 192 Chambers St., 
New York, N. Y., has called our attention 
to a news item that appeared in the Sep- 
tember issue of ELEcTRICAL MANUFACTUR- 
ING, and which he says was incorrect. 

Contrary to what was published in the 
September issue, the Bonnell corporate 
set-up remains unchanged. No change in 
company identity has taken place. Also, 
the Bonnell company continues to manu- 
facture a complete line of conduit fittings 
and electrical supplies. 

We are glad of this opportunity to cor- 
rect what appeared previously.—Eprror. 
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BWIA * We) abey'dey maa ev-y- 
PORCELAIN |X 2 Mere need 


Thirty years of service to 
the electrical industry, 
and a plant equipped to 
handle its most exacting 
demands are worth your 
investigation ; 3 
Makers of Electrical . SRE’ ae : 
a bn 4 HERE'S a tiny enough profit 
The being made by electrical manu- 
ST, ee facturers without risking wiping it 
. out by using materials which in- 
crease manufacturing cost by giving 


trouble at every turn. 


Every day you are offered ma- 
terials “at a big saving” and often 
this saving is simply the paper 
difference between the low price of 
goods of questionable ability and 
the fair price of goods of demon- 


strated quality. 


In heat-resisting wires RockBEs- 
TOS approved products are not al- 
ways the lowest in first cost (good 
things seldom are) but they go 
through your assembly lines and 
pass all your tests without hitch or 
break — and that’s where the real 
savings are made. 


The Rocksestos line includes all 
varieties of heatproof wire, flexible 
cords, heater cord, asbestos magnet 
wire, motor lead cable, appliance 
wire, fixture wire, heating element 
and units, relay circuit wire — 
Rocksestos has a wire for every 


, : ee ec , 
/ bE condition where wiring is exposed 
the last word | 


to heat, fumes, vapors, oil, grease 


or fire hazard. 
in HEATER WIRE ! Let us send samples and data. 


Consult us without obligation. Use 
the handy coupon or address a 
letter to Rocksestos Propucts Cor- 
PORATION, 373 Nicoll Street, New 
Standard A.S.T.M. tests by the ; : 


Electrical Testing Laboratories asateaediaceae 
prove TOPHET “A” (80-20 

Nickel-Chrome) a super heater 
wire. It has lasted far longer than 


similar con.positions which for 


many years marked a standard for me I , 
high temperature elements Samples O 
will be sent for your own tests. 


without obligations. Prove to your- 


i. tae —the wire with permanent insulation 


revolutionary step forward in alloys 


SSCS TESTES EERE SESE Eee eee eee tessa eeteas 
for electric heat 


Rocksestos Propucts CorPoRATION 
373 Nicoll Street, New Haven, Conn. 
Without obligation send me 

samples of wire for 


GILBY;«* WIRES.” CO. 


CHICAGO 
aad RIVERSIDE AVE., NEWARK, Nw. 


Company 


Address — 

























































































































































































































































































































































































What's Happening In Air Conditioning 


G. E. Engineers Develop Humifilter 


The “humifilter,” a device which will 
circulate, filter, and properly humidify air 
in a home without the use of a duct sys- 
tem, using electric power at the same rate 
as a single incandescent lamp, has been 


~ 





announced by engineers of the General 
Electric Company who have for some time 
been engaged in the study of air condition- 
ing problems. The device is capable of 
producing a complete change of air in the 
lower part of a house in 40 minutes, or 
about one and one-half changes per hour. 

The “humifilter” is installed in the first 
floor of a home and discharges a gentle 
flow of air through the floor grill. This 
air is taken from the basement and passed 
through a filter which removes dust sus- 
pended in the air. It then passes through 
a humidifier which makes use of hot water 
to facilitate evaporation. The water is 
heated by a small amount of steam sup- 
plied by the existing boiler. Cleaned and 
humidified, the air then passes through the 
discharge grill. The circulation is produced 
by a quiet, elastically-mounted fan driven 
by a small motor. The air is brought back 
to the basement through a return grill at 
the far side of the house. 


Heads Westinghouse Air Conditioning 


R. C. Cosgrove, manager, refrigeration 
division, Westinghouse Elec. & Mfg. Co., 
has been placed in charge of the company’s 
domestic air conditioning activities in ad- 
dition to his present duties. 





Home Air Conditioning Seen Near 


Several engineers who shared in a re- 
cent symposium directed by the New York 
section of the American Chemical Society 
expressed the conviction that the time is 
not far off when air conditioning of homes 
will be common. Already its use is gain- 
ing great headway in railway trains, de- 
partment stores and theaters. It was gen- 
erally predicted that not only would indi- 
vidually owned homes be equipped with air 
conditioning equipment, but so would apart- 
ment houses and hotels. 

Economic necessity has forced air con- 
ditioning to the front, according to the 
statements of one engineer. Before it was 
ever used to promote human comfort, it 
was a very necessary part of the equipment 


54 


of certain manufacturers. It was air con- 
ditioning that moved the center of cotton 
manufacture from New England to the 
South. 


Great Future for Air Conditioning 


Speaking before the New York chapter 
of the American Institute of Electrical 
Engineers recently, W. H. Carrier, presi- 
dent of Carrier Engineering Corp. of New- 
ark, N. J., presented figures showing that 
the air conditioning business is growing by 
geometric progression. The speaker em- 
phasized that the air conditioning of homes 
would greatly accelerate the development 
of this industry. 

Mr. Carrier brought out the important 
point that according to our industrial his- 
tory every industry involving any but 
staple products has either lost ground 
rapidly and has not become of any impor- 
tance or has grown by geometric progres- 
sion. This was true of the automobile in- 
dustry, the radio industry, and is true of 
the electrical refrigeration industry. Bas- 
ing prediction on this peculiarity of grow- 
ing industries in this country, Mr. Carrier 
projected into the future to show that 


within ten years the air conditioning in- 
dustry will have grown to huge propor- 
tions. 


Establish Better Ventilation Standards 


Municipal ventilation codes now in force 
throughout the United States are based 
solely on tradition and are without scien- 
tific foundation, believes the American So- 
ciety of Heating and Ventilating En- 
gineers. Accordingly this association has 
requested the organization of a committee 
of engineers, architects, physicians, builders, 
health officials and others, under the aus- 
pices of the American Standards Associ- 
ation, to establish authoritative national 
standards for the ventilation of buildings. 

The belief that present ventilation stand- 
ards are inadequate is shared by architects 
and engineers. Recently the American In- 
stitute of Architects adopted a resolution 
demanding the overhauling of all existing 
municipal ventilation codes. 

As a starting point for .the proposed 
work, the Society of Heating and Ventilat- 
ing Engineers submitted the recommenda- 
tions of its Standards Committee, based on 
a comprehensive research program on the 
effects of ventilation on health and com- 
fort still in progress at the society’s re- 
search laboratory in Pittsburgh. 


Brevities 








Clark Controller Co., 1146 East 152nd St., 
Cleveland, manufacturer of electric con- 
trollers, switches, etc., has let a general 
contract for a one-story addition, 30 x 157 
ft., cost about $30,000 with equipment. 


Eureka Vacuum Cleaner Co., Dewey and 
Hamilton Sts., Detroit, has resumed pro- 
duction after shut-down for nearly a year. 
Operations will be on 10-hour day basis, 
with employment of large working force. 


Silent Glow Oil Burner Corp., Hartford, 
Conn., is running on capacity schedule, 
24-hour day basis, giving employment to 
about 105 persons. 


General Elec. Co., manager’s headquarters 
of the plastics department, has been moved 
from Meriden, Conn., to the Pittsfield, 
Mass., works of the company. Hot-molded 
products will be made at Pittsfield, and 
cold-molded products at Meriden. The 


sales offices of the department are at Lynn, 
Mass. 


F. M. Starr, of the central station engi- 
neering department of the General Elec. 
Co., at Schenectady, has been awarded the 
Alfred Noble prize for his paper “Equiva- 
lent Circuits,” presented at the winter con- 
vention of the American Institute of 
Electrical Engineers. The prize, which is 
an award of $500, was established in 1929 
in memory of Alfred Noble, a prominent 
civil engineer in the half century preced- 
ing 1914. 


Rockbestos Products Corp., New Haven, 
Conn., manufacturers of asbestos insulated 
wires and cables and flexible cords, an- 
nounces that the Chicago sales office and 





warehouse has been moved from 9 S. Clin- 
ton St., to 847 Marquette Building, 140 S. 
Dearborn St. 


Norman McKinney, who was for five years 
sales manager with Signal Engineering and 
Manufacturing Co., and three years sales 
manager of Struthers Dunn, Inc., is now 
connected with Hiergesell Brothers, of 
Philadelphia, for the purpose of develop- 
ing an electrical sales agency setup. 


The Lamson Co., of Syracuse, N. Y., and 
the Jervis B. Webb Co., of Detroit, Mich., 
have arranged for the future distribution 
of Webb Overhead Chain Conveyor Sys- 
tems through and by the Lamson Co. 


King Cold Corp., 2300 South Western 
Ave., Chicago, has been organized by Mil- 
ton K. Joseph and S. Hoyer Evans, capi- 
tal $250,000, to manufacture electrical re- 
frigerating equipment and other electrical 
devices. 


A.B.C. Oil Burner Corp., St. Louis, has been 
organized by Julius Schwander, 3931 Olive 
St., and associates to manufacture oil 
burners and oil-burning equipment. 


Conneaut Winding Co., Inc., Conneaut, 
Ohio, manufacturer of electrical special- 
ties, has acquired property at Gastonia, 
N. C., for new plant. 


National Union Radio Corp., 57 State St., 
Newark, manufacturer of radio tubes and 
equipment, has increased production sched- 
ule to five-day week. 


Egan Electric Sign Co., Bronx, New York, 
has leased a three-story building at 4283 
Park Ave., Bronx, for new factory for 
manufacture of electric signs and displays. 
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These two Zapon fa- 
vorites are increasing 
in popularity on sheer 


OY merit. Available in all popular 
E have the plant, equipment, knowledge shades, they are finding greater 
and ability to meet your requirements, and 


fill your orders promptly. Mail in your acceptance wherever high gloss 

sketch for suggestions and prices niaie regard- and durable finish are desired at 
less of quantity or kind. 

” a low cost. Both these enamels 


Che COLONIAL INSULATOR Gompany 


973 Grant Street Akron, Ohio @ Spray evenly 


Refractory and Electrical Porcelain 
any size, shape and kind, easily made 
« quickly shipped » 








@ Give maximum coverage in 


one application 
PORCELAIN Adhere tenaciously to metal 


b or wood surfaces 
y 


@ Dry with a high gloss. 


Their economy is emphasized by the 
fact that best results are obtained 
when the enamels are thinned 30 to 
40 percent. 


S-52—BAKING TIME 
2 HOURS at 225°F 


TE do not offer ONE $-53—AIR DRYING TIME 

grade of porcelain to sets in half an hour, and hardens 
fill every requirement. overnight to a tough flexible finish. 
After many years of engi- 
neering and research work 
we have produced a number | ZAPON LABORATORIES are prepared 
of porcelain compounds. to supply specific information to all 
In our new factory equipped R your questions about lacquers and 
“up-to-the-minute,” we can i enomels. This service is FREE TO YOU. 
produce porcelain to fill 
your individual requirements 


—and at minimum cost. The answer “The Standard of Quality Since 1884°’ 


Send us drawings of your 
special porcelain pieces, to exacting 


chigevauraas'Wens — requremente | THE ZAPON COMPANY 
be able to offer you some- 


thing interesting. 


THE AKRON PORCELAIN CO. 


7 Stamford Connecticut 
Akron, Ohio Chicago Address 
Specialists in Porcelain 11 Des Plaines St 


A Subsidiary of Atlas Powder Company 
























































































































































































































































































































































The Muter Co., manufacturers of radio 
and electrical products, 1255 S. Michigan 
Ave., Chicago, of which Leslie F. Muter 
is president, has acquired the name and 
trade mark of the Leslie F. Muter Co. 
with which he was formerly associated. 


De Forest Radio Co., Factory St., Passaic, 
N. J., manufacturer of radio equipment 
parts, etc., is being reorganized under di- 
rection of Leslie S. Gordon and Ralph E. 
Lum, New company is expected 
to take over and operate plant in the near 
future. 


Anaconda Wire & Cable Co., Muskegon, 
Mich., has adopted full five-day week, 
three 8-hour shifts daily, in coil manufac- 
turing division, employing about 250 oper- 
atives. 


receivers. 


Electric Coal Mining Equipment Co., 901 


Central Ave., Wilmette, Ill., has been or- 

ganized to manufacture coal-mining ma- 

chinery and kindred equipment. 
Allis-Chalmers Mfg. Co., Milwaukee, has 


appropriz ited $200,000 for immediate use 
in general plant improvement under pro- 
gram of National Committee on Indus- 
trial Rehabilitation. Louis Allis Co., maker 
of electric has set $20,000 
for immediate 


motors, aside 


use. 


Fairbanks, Morse & Co., Chicago, is adding 


new division to main works at Beloit, 
Wis., for manufacture of automatic stok- 
ers. Fifty employees have been recalled, 


bringing working force to about 1000, level 
maintained during past two years. 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass., is manufacturing a new complete 
line of wire-mill and stranding machinery. 


Jig Saw Puzzle Stimulates Flashlight Sales 







































































A. R. Petterson, formerly chief engineer 
for the New England Wire Machinery 
Co., will have charge of the sales and engi- 


neering work. 


Solar Corp., Beaver Dam, Wis., manufac- 
turer of storage batteries, paints, etc., has 
leased former plant of Hamilton Metal- 
plane Co., West Pierce St., Milwaukee, 
and beginning Dec. 1. consolidated produc- 
tion now carried on in Beaver Dam and 
Minneapolis, Minn. 


Fada Radio & Electric Corp., Long Island 
City, manufacturer of radio equipment 
and parts, has advanced production to full 
time schedule, with normal working quota. 


M. & T. Sign Corp., New York, has been 
organized, capital of $125,000, to manufac- 
ture electric signs and displays. 

Reflector Corp., Toledo, Ohio, has been 


organized to manufacture lighting reflec- 
tors and kindred products. 


Vaporedair Corp., New York, has been or- 
ganized by George and Charles Newman, 
203 West 54th St., and Nathaniel B. Wales, 
145 West 55th St., to manufacture 


air- 
conditioning equipment and parts. 

Trojan Appliance Co., Inc., Troy, N. Y., 
has been organized by Seth R. Stockholm, 
523 Sixth Ave., Troy, and Seth Lee, 395 
Manning Boulevard, Albany, N. Y., to 


manufacture oil burning equipment and 
devices. 


Ernst R. Standfuss, vice-president, Harni- 
schfeger Corp., Milwaukee, has returned 
from a tour around the world, largely to 
observe business conditions. He was ab- 
sent seven months. 







































ATIONAL CARBON 
COMPANY is offer- 
ing this free jig saw 
puzzle with each pur- 





chase of an_ Eveready 
flashlight during the 
month of December. 


With the puzzles deal- 
ers receive posters de- 
signed to broadcast to 
their customers the story 
of the free puzzle. These 
posters come packed 
with window displays, 
all free to the dealer 



































Gibson Electric Refrigerator Co., Greenville, 
Mich., will carry out expansion and im- 
provements, including removal of absorp- 
tion division from Greenville to branch 
plant at Belding, Mich., utilizing space 
vacated at first noted factory. Company 
will also develop higher production facili- 
ties at Belding plant. 


Minneapolis-Honeywell Regulator Co., 
Fourth Ave. South, Minneapolis, Minn., 
manufacturer of oil and gas burners, heat- 
ing and ventilating equipment, is running 
on a capacity schedule, with full working 
quotas. 


Electric Motor Corp. recently was organ- 
ized at Racine, Wis., for the purpose of 
manufacturing fractional horsepower uni- 
versal motors. Principal offices and fac- 
tory are located at 401 Lake Ave., 
Wis. 


Racine, 


Frigidaire Corp., Dayton, Ohio, has pur- 
chased Meterice of America Co., Los 
Angeles, coin-operated meter devices used 
in selling refrigerators on the daily pay- 
ment plan. 


Improved Industries Corp., an engineering 
corporation, has been formed for the pur- 
pose of supplying engineering advice and 
improved equipment to industrial plants. 
Financial plans are said to have been com- 
pleted, and that within the next two 
months $1,500,000 will be available for 
financing such projects as the engineering 
department first approves. 


Chicago Elec. Appliance Manufacturing Co., 
6617 Dorchester Ave., has been organized 
by John L. Ward and David H. Rockolow 
to manufacture electric appliances and 
equipment. 


Echophone Radio Mfg. Co., Waukegan, III., 
manufacturer of radio equipment and sets, 
is stepping up production schedule and will 
reinstate a number of men for working 
quota of about 300. 


Link-Belt Co., 910 S. Michigan Ave., Chi- 
cago, announces the appointment ot 
George M. Charer as Sales Manager of its 
eastern division, with headquarters in 
Philadelphia. In this capacity, he has di- 
rect supervision of sales of all the com- 
pany’s offices in the Atlantic Coast States. 





C. F. Burgess Laboratories, Inc., of New 
York City, announces the acquisition of a 
substantial interest in the United Electric 
Controls Co., 69 A St., Boston, Mass., 
manufacturers of a full line of thermo- 
stats and limit controls for oil burners 
and other automatic heating devices. 


Westinghouse Elec. & Mfg. Co., announces 
the election of two vice-presidents: C. E. 
Stephens, formerly commercial vice-presi- 
dent, with headquarters in New York, and 
N. G. Symonds, formerly commercial vice- 
president in charge of sales. 


J. P. Den Hartog, since 1931 chief of the 
dynamic section of Westinghouse research 
laboratory, has been appointed assistant 
professor of applied mechanics at Har- 
vard University. 

Patterson Foundry & Machine Co., East 
Liverpool, Ohio, expects to enter the heat- 
ing field about the first of the year with a 
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A New 


Editorial Feature 


MOTORS 


and Allied Products 


are, beginning with this 
issue, to be treated in a 
Special Section of 


ELECTRICAL 
MANUFACTURING 


The problems which arise in the 
design, production, sales, and re- 
building of motorized machines 
and appliances are largely elec- 
trical, affecting the electrical parts 
of the product. For the conveni- 
ence of the machine designer, all 
editorial features relating to such 
electrical parts—motors, control- 
lers, ete. — are grouped in one 


place in each issue. 


In this issue, see 
PAGES 28-37 


THE GAGE PUBLISHING COMPANY 


Incor porated 


239 West 39th Street, New York, N. Y. 


Publishers to the Electrical Industry Since 1892 
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Sil-Fos 


razing Alloy 
U.S.PATENT 1,829,903 


In the manufacture and repair of TRANSFORMERS 
and other electrical equipment, "Sil-Fos'’ solves 
some troublesome problems. One large trans- 
former manufacturer, after completing his first test 
declared "It seems too good to be true." 


Following are some of the reasons manufacturers 
of electrical equipment like “Sil-Fos"— 


Fiows like water at 1300° F. or several hundred de- 
grees below the melting point of ordinary commer- 
cial brazing alloys. Avoids damage risked by high- 
er temperature brazing. 


Penetrates quickly and alloys, making strong, duc- 
tile joints. 

Fluidity simplifies joining crowded or hard-to-get-at 
taps and leads. 


Saves time. Very little required. Cuts costs. 


ELECTRICAL REFRIGERATORS 


SIL-FOS is now being used by an increasing number 
of electrical refrigerator manufacturers.. It is inex- 
pensive, works fast, and makes strong, corrosion- 
resisting, leak-tight joints. ‘'Sil-Fos'' has now been 
in continuous use by some of the leading refriger- 
ator manufacturers since it was first put on the 
market—over a year ago. 


For further data, ask for Bulletin 512E. 


HANDY & HARMAN 
57 William St., New York 





complete line of conditioned air heating 
systems, air conditioners, oil burners, do- 
mestic stokers. 


Arthur C. Roy, formerly in the sales pro- 
motion department of the Incandescent 
Lamp Dept. of the General Electric Co., 
has been transferred to the advertising di- 
vision of the Air Conditioning Department 
of the company. 


Higbee Rubber Co., Inc., 114 North War- 
ren St., Syracuse, N. Y., a newly organ- 
ized company, maintains a distinct branch 
for the manufacture and sale of flexible 
couplings which is under the personal di- 
rection of Mr. William Dethaven who 
until recently was in charge of a similar 


branch with the Delbee Rubber Co. of 
Syracuse. 


Supreme Elec. Products Corp., has changed 
its address to 79 Mt. Hope Ave., Roches- 
ter, New York. 


Branch Offices and Agencies 


Roller-Smith Co., 233 Broadway, New 
York, announces the appointment of 
3urkholder and Kelley, 105 Cortleigh 
Boulevard, Toronto, Ontario, Canada, as 
its District Sales Agent for the Dominion 


of Canada. 


Imperial Elec. Co., Akron, Ohio, has ap- 
pointed Bryant Machinery & Engineering 
Co., 400 W. Madison St., Chicago, as ex- 
clusive national distributor of its new Im- 
perial welder. 


Lincoln Elec. Co., announce the appoint- 
ment of Fred C. Archer as manager of the 
Philadelphia district of Lincoln Elec. Co. 
with offices at 401 N. Broad St., Philadel- 
phia. This office maintains a sales and 
service organization for all products of 
the Lincoln Company. 


Leonard Refrigerator Co., Detroit, Mich., 
announces the appointment of two new 
distributors: General Distributing Co., of 
Saginaw, Mich., territory of which em- 


Quic= 


Coming Conventions 


National Electrical Manufacturers 
Ass'n.—Mid-winter meeting, New 
York City, Jan. 16 to 19 inclusive. 


American Association for the Ad- 
vancement of Science—Annual con- 
vention, Atlantic City, N. J., Dec. 
27-31. 


American Physical Society—Annual 


meeting, Atlantic City, Dec. 28-30. 


En- 
New 


American Institute of Electrical 
gineers— Winter convertion, 
York, Jan. 23-27. 


braces 20 counties in the northeastern 
part of the Michigan peninsula; and Radio 
and Motor Service, of Altoona, Pa., serv- 
ing nine counties in central Pennsylvania 
and the two extreme western counties in 
Maryland. 


Financial 


American Telephone and Telegraph Co. has 
declared a quarterly dividend of $2.25 a 
share payable on Jan. 16 to stockholders 
of record of Dec. 20. About $41,990,000 
will be distributed to more than 712,000 
stockholders. For the past fifty years the 
\merican Telephone and Telegraph Co. 
and its have paid regular 
quarterly dividends to stockholders at the 
annual rate of at least $7.50 a share. 


predecessor 


Radio Corp. of America and subsidiary 
companies; total income from all 
sources for the nine months ended Sept. 
30, 1932—$50,796,799, comparing with a 
similar figure for 1931 of $73,638,019. The 
net income for this period was $4,263,705 
in 1932 and $11,183,529 in 1931. Dividends 
on A preferred stock were $343,019 in the 
first nine months of 1932 and $1,027,536 
for the first nine months of 1931. 


gross 


NINE pieces of the 

new Despard line of 
wiring devices recently 
introduced to the market 
by Pass & Seymour. From 
only 23 basic units in 
this line a total of 59,- 
244 different combina- 
tions of wiring devices 
can be made. This in- 
terchangeability means 
smaller inventory f ov 
wholesaler and dealer, 
smaller investment in 
wiring devices, and sav- 
ings in transportation 


Maytag Company — Nine months ended 
Sept. 30: Net profit after depreciation, 
taxes and other charges, $41,913, equiva- 
lent to 70 cents a share on 60,000 no-par 
$6 first preferred shares, against net profit 
after above charges, but before reserves 
for decline in market value of securities 
owned, of $569,725, equal after dividend 
requirements on 75,000 $6 first preferred 
shares, to 81 cents a share on 285,500 no- 
par $3 preference shares in corresponding 
period of last year; balance after reserves, 
$212,402, or $2.83 a share on first preferred, 
Quarter ended Sept. 30: Net profit after 
taxes and other charges, $19,725, equal to 
33 cents a share on 60,000 $6 first prefer- 
red shares, against $57,246, or 95 cents a 
share on first preferred in preceding quar- 
ter and $20,982 pofit, before reserves for 
decline in securities owned, equal to 28 
cents a share on 75,000 $6 preferred shares, 
and net loss of $258,591, after deducting 
for such reserves, in third quarter of 1931. 

Crosley Radio Corporation — Six months 
ended Sept. 30: Net loss after taxes, de- 
preciation and other charges, $300,700, 
against $60,952 loss in corresponding peri- 
od of last year. Quarter ended Sept. 30; 
Net loss after above charges, $223,002, 
against $77,698 loss in preceding quarter 
and net profit of $84,005, equal to 15 cents 
a share on 540,800 no-par common shares, 
in third quarter of 1931. 


Obituaries 


J. Soott Button, in charge of the architect- 
ural engineering service bureau of the 
General Electric Co., died at Schenectady, 
Nov. 3. He entered the employ of the 
company in 1896 in the drafting depart- 
ment, after attending Cornell University. 
He was first vice-president of The Pro- 
ducers’ Council, associated with the Amer- 
ican Institute of Architects, and a member 
of its executive committee: was a member 
of the commercial and industrial lighting 
committee of the National Electric Light 
Association. Mr. Button was a veteran of 
the Spanish-American and World wars. 


George Baily, assistant sales manager of 
the Westinghouse Merchandising Dept., 
died of cerebral hemorrhage on Oct. 29 
while attending the Pitt-Notre Dame foot- 
ball game in Pittsburgh. He became first 
employed by Westinghouse in its Cincin- 
nati sales office, where he remained until 
1917. He was a major with the 308th 
Engineers during the war, after which he 
rejoined Westinghouse at Cincinnati. Then 
he was sent to Pittsburgh, then to New 
York, then to the Pacific coast, and then 
back to Mansfield, Ohio. 


Theodore William Siemon, who until his re- 
tirement a few years ago was vice-presi- 
dent, treasurer and a director of the Union 
Switch & Signal Co., Swissvale, Pa., died 
at his home in Pittsburgh on Sept. 22. In 
1899 he became associated with the West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, as assistant treasurer. He later 
served as treasurer of this company, but 
had been associated with the Switch & 
Signal Company for many years prior to 
his retirement from active business. 
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MADE IN ALL METALS 
AND IN ALL WIRES 






COMPRESSION 
EXTENSION 
TORSION 
WIRE FORMS 









Send for our Catalog 






Quotations gladly furnished 


THE PECK SPRING CO. 


PLAINVILLE, CONNECTICUT, U. S. A. 


mL 





How about 


9 SPECIAL 
your order? STUDS 
' 
We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 
to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
service and dependability. MACHINE 


SCREW NUTS | 


May we quote you on your 
order? 


THE PROGRESSIVE MFG. CO. 








Torrington, Conn. | 
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This Positive Control 
takes the guess out 
of sheet buying 


From the time the furnace is 
charged until the final test of a 
representative number of sheets 
from each heat for core losses, the 
production of Newport Electrical 
Sheets is positively controlled at 
every step of the making—as defi- 
nitely and positively controlled as 
is humanly possible. 


The result is that when you buy 
Newport Electrical Sheets you get 
sheets of known chemical and 
physical properties. 


ELECTRICAL 


y 143¥ 


THE NEWPORT ROLLING MILL CO. 


NEWPORT, KENTUCKY 































NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 


Slow Acting Relay 


Automatic Electric Co., 1033 W. Van 
Buren St., Chicago. Dash pot type, slow 
acting relay designed for 110 volt, 60 cycle 


A.C. operation. This is a delayed action 
relay, the interval from the closing of the 
coil circuit to the operation of the spring 
contacts being adjustable from approxi- 
mately 1 second to 1% minutes. 

The relay coil is connected in series with 
a 2 mfd. condenser and draws a current of 
approximately 4% ampere. The spring con- 
tacts can safely carry up to % ampere 
non-inductive load at voltages up to 50 
volts. 


Square-Case Instruments 


Westinghouse Elec. & Mfg. Co., East 
Fittsburgh, Pa. Artistically-proportioned 
square cases designed to utilize a minimum 


— 





of switchboard space feature the H line 
of instruments, including ammeter, millia- 
meters, voltmeters, milli-voltmeters, single 
and polyphase power factor meters, fre- 
quency meters, and synchroscopes. Both 


60 


For new product descrip- 
tions of motors and control 
equipment, see Page 33 


A.C. and D.C. instruments are intended 
for service on large switchboards of steel, 
ebony, asbestos, or slate. These instru- 
ments measure 5-1% in. square by 4-1/16 in. 
deep, a size uniform throughout the line. 


Vacuum Contacting Relay 


Automatic Elec. Co., 1033 W. Van Buren 
St., Chicago. Vacuum contacting A.C. 
relay used in automatic telephone 
apparatus, but modified to accommodate a 
vacuum contactor. 


long 


This contactor can open 
and close circuits carrying up to 6 amps. at 
110 or 220 volts. The break takes place 
in the vacuum inside the contactor, thus 
definitely preventirg all danger of ignition 
of gases, dust, etc. This vacuum contactor 
will be applied also to other type of relays 
of the company’s manufacture for D.C. 
operation, and for various mountings. 


Midget Photoelectric Relay 


General Elec. Co., Schenectady, N. Y. 
Photoelectric relay applicable to installa- 
tions where practically complete intercep- 


tion of the light beam is made. Changes 
of light intensity of at least 50 per cent 
are necessary for successful. operation. 
The unit is particularly adaptable to count- 
ing applications, inasmuch as the sensitive 
relay contacts will handle directly the usual 
types of magnetic counters. The relay 
should also find many applications in the 
limit switch field. It will operate on light 
impulses of one-fifteenth of a second dura- 
tion. 


Rotary Snap Switch 


Wirt Co., 5221 Greene St., Germantown, 
Philadelphia. No. 711, single pole, single 
throw rotary snap switch especially applic- 


able for radio receiver assembly. This 
switch is rated at 3 amps. at 125 volts. It 
has been passed by the Underwriters’ 
Laboratories. 


Positive Contact Socket 


Spaulding Fibre Co., Tonawanda, N. Y. 
Four-line contact socket, made for seven 
prong tubes as well as 4, 5, and 6 prong 
tubes. Keen knife edges eliminate contact 
resistance and render the construction self- 
cleaning. Contact is self-aligning or “float- 
ing.” Clips of extra heavy tin plating for 
easiest soldering are locked between plates 
doing away with separate riveting for each 
clip. Standard sockets are made with 
1 11/16 and 1 27/32 in. mounting centers. 
Midget size has 1% in. centers. 


Relay Mounting Box 


Automatic Elec. Co., 1033 W. Van 
Buren St., Chicago. Compact relay box in 
which can be mounted almost any type of 


small relay. This box consists of two 
parts, a base and cover, both made of 
phenolic material. The box measures 3 in. 
wide, 5% in. long and 2% in. high. The 
base is drilled with holes for screw mount- 
ing. A small terminal strip is so arranged 
to mount integrally with the relay on the 
inside of the box, facilitating the making 
of connections. The box can be furnished 
with or without any standard relay of this 
company’s manutacture. 
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lf You Want Copies of these 


New Catalogs, Leaflets, Books— 


Materials and Parts 


343. Electric Immersion Units. Leaflet 
TB-30, punched for insertion in a loose- 
leaf binder, describes the construction and 
application of the Type IR immersion units 
and gives a list of sizes and capacities. 


Harold E. Trent Co. 


344. Spring and Screw Machine Products. 
24 pages, 5% by 8% in., illustrating and 
describing extension springs, compression 
springs, torsion springs, wire forms of 
special design, screw machine products. 
Detail sketches and tables of technical 
data. Peck Spring Co. 


346. Okocord Rubber Sheathed Cords and 
Cables. 16 pages plus covers. Describes a 
new development in cords and cables said 
to be highly resistant to oil and water. 
Illustrations show construction of cable. 
Tables give engineering data. Size 8% by 
11 in. Okonite Co. 


347. Dilecto, A Laminated Synthetic Ma- 
terial. Forty page booklet, 6 x 9 in., de- 
scribing an electrical insulating material 
in sheets, rods, tubes. Half tones of man- 
ufacturing processes. Tables of engineer- 
ing data. Continental Diamond Fibre Co. 


348. Electric Coffee Urn Heaters, Oil Heat- 
ers, Steam Table Heaters. Two pages, 8% 
by 11 in., punched for binding into loose- 
leaf book. Illustrations, 
prices. Harold E. Trent Co. 


dimensions, 


349. Horse Head Zinc for Die Castings. 

24 pages, 634 by 10% in. Highly illustrat- 
ed with application views, engineering 
charts, complete description of Zamak al- 
loys. Card giving original properties of 
die cast Zamak alloys. New Jersey Zinc 
Co. 
350. Conduit, Flexible Steel, Armored 
Cable, etc. 28 pages, 3% by 6% in. Listing 
of products sold with brief description. 
One page of illustrations. National Elec- 
tric products Corp. 


351. Explosion Resisting Fittings. Bulle- 
tin, 32 pages No. 1002 listing and illustrat- 
ing a complete line of malleable iron ex- 
plosion resisting fittings for use in hazard- 
ous locations. Appleton Electric Co. 


352. Heating Unit Calculator, A card 
bearing heating unit data, and a container 
for the card in which are two “windows.” 
As the card is withdrawn from the con- 
tainer the data is read through these win- 
dows. Complete instructions on container. 
Hoskins Mfg. Co. 


353. Fibre Grommets. 4 pages, 8% by 11 
in., illustrating use of fibre grommets de- 
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signed to use instead of rubber. Spauld- 
ing Fibre Co. 


354. Bearings. Sixth edition of engineer- 
ing data book, embodying all dimension 
and design details of irternationally 
standardized ball bearings as well as many 
special types. Applications covered com- 
pletely. Fafnir Bearing Co. 


355. Adventures in Redesign. No. 3 of a 
series of illustrated fact stories showing 
how redevelopment engineeis have cut 
manufacturing costs through the applica- 
tion of pressed steel. Numerous illustra- 
tions, 6 by 9 in. Youngstown Pressed Steel 
Co. 


356. Valves, etc., for Refrigerators. Cata- 
log No. 77, illustrating and describing 
valves, manifolds, line strainer, dehydra- 
tors, various fittings, and tools for refrig- 
erators. Imperial Brass Mfg. Co. 


357. Carbon Brushes. Catalog No. 13. Car- 
bon brushes for single-phase mctors, frac- 
tional hp. D.C. motors, farm lighting 
motors and generators, refrigerator 
motors, vacuum cleaners, etc. Also carbon 
plates, round carbons, utility brush strips, 
commutator stones, small brush kit, cable, 
terminals, alloy and tamping tools. Bo-r- 
ill-Bruel Carbon Co. 


358. Industrial Packing Materials. Complete 
handbook of industrial packing materials. De- 
scriptions and lists of uses. Actual samples 
of thirty-six different materials. Illus- 
trated, engineering data. Size 434 by 8% 
in. Felt Products Mfg. Co. 


Switching Equipment 


359. Switchboard Instruments. 8-page leaf- 
let, numerous half-tones. Size 8% by 11 
in. Describes H line of switchboard instru- 
ments. Gives application, characteristics, 
construction, operation, power 


consump- 
tion, and engineering data. 


Westinghouse. 


360. Humitrol. Folder describing a de- 
vice to control the humidity of the air. 
Tells what it how it operates, its 
construction, range of control, and current 
capacity. Five diagrams showing installa- 
tion. Lewis Air Conditioners, Inc. 


does, 


361. Controls for Air Conditioning. Four- 
page leaflet illustrating and describing a 
complete line of automatic controls for air 
conditioning systems. Size 8% by 11 in. 
Automatic Products Co. 


362. Electrical Laboratory and Demonstration 
Apparatus. Forty-eight page booklet, 6 by 9 
in. Numerous illustrations, price _ list. 

3rief description of each piece of equip- 
ment. Thordarson Elec. Mfg. Co. 


FILL IN this coupon and 
mail it to the Editor, ELEC- 
TRICAL MMANUFACTURING, 


239 W. 39th St, New 
York City 


Your Name 
Position 
Company 
Address 


363. Capacitors. Tw enty-four page book- 
let, 8 by 10% in., describing Pyranol- 
treated capacitors. Numerous half tones, 
tables of engineering data, detail sketches 
giving dimensions, rating curves, funda- 
mental information on application. General 


Elec. Co. 


Motors and Motor Drives 
364. Steel Chain Drives. 


144-page catalog 
in which information on i 


older chains is 
brought up to date and many new sizes 
offered for first time. Sizes range from 
small detachable chain having ultimate 
strength of 950 pounds to chains as strong 
as 1,500,000 Ibs. Link-Belt Co. 
365. Variable Speed Motor Pulleys. Cata- 
log V-200, prepared for information of 
machine and manufacturers. 
Complete engineering information on units 
and applications and 
Fundamental 
formulas. 


designers 


engineering tables. 
principles discussed with 


> rI383e l Thon 
Reeves Pulley Co. 


366. Cog-Belt Drives. No. 105 condensed 
industrial catalog. Data pertinent to selec- 
tion of V-belt drives. Engineering infor- 
mation and formulas. Descriptions and 
illustrations of installations. Dayton Rub- 
ber Mfg. Co. 


367. Motoreducers. Catalog on horizontal 
and vertical Motoreducers. Blueprints 
mounting dimensions, specifications for re- 
ductions and overhung loads. 16 
Philadelphia Gear Works. 


pages. 


368. Low Tension Rubber Belt. Two-page 
leaflet, 10% by 12 in. unfolded. Curves 
showing relation to horsepower generated 
and per cent Price list. Diagram 
showing advantages over conventional type 
belt. Raybestos-Manhattan, Inc. 


slip. 
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Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 
Editor, ELECTRICAL MANUFAC- 
TURING, 239 W. 39th Street, New 
York City, N. Y. Where more than 
five patents are wanted at one time 
the additional numbers, beyond five, 
are ten cents a copy. 





“The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 
are segregated on page 36 





1,880,333. Process and Apparatus for Pro 
ducing Photochemical Radiations. Henry Spin- 
dler, Paris, France. 

1,880,346. Method of Varying Electrical Ca 
pacity. Frazer W. Gay, Newark, N. J. 

1,880,352. Grounding Connecter. Assigned to 
The Thomas & Betts Co., Elizabeth, N. J. 

1,880,379. Fuse. Jay R. Fogal, San Fran 
cisco, Calif. 

1,880,383. Method and Apparatus for Elec 
troplating. Assigned to Reo Motor Car Co., Lan 
sing, Mich. 

1,880,399. Floodlight. Assigned to Benjamin 
Electric Mfg. Co., Des Plaines, Il 

1,880,401. Pressure Operated Switch. Ear! 
D. Bonham, Renton, Wash. 

1,880,408. Alphabetical Code Punching De- 
vice. Assigned to The Tabulating Machine Com- 


pany, Endicott, N. Y. 


1,880,409. Translating Device for Accounting 
Machines. Assigned to The Tabulating Machine 
Company, Endicott, N. Y. 

1,880,410. Automatic Control System for 
Tabulators. Assigned to The Tabulating Machine 
Company, Endicott, N. Y 

1,880,412. Transformer. Assigned to Bell 
Telephone Laboratories, Inc., New York, N. Y. 

1,880,413. Controlling Mechanism for Record- 
Card-Controlled Statistical Machines. Assigned 
- _ Tabulating Machine Company, Endicott, 

1,880,414. Illuminating System for Photo 


graphic Apparatus. 
Co., Rochester, N. Y. 
1,880,422. Electric Transfer Mechanism. As 


Assigned to Eastman Kodak 


signed to The Tabulating Machine Company, 
Endicott, N. Y. 

1,880,426. Counter for Tabulating Machines. 
Assigned to The Tabulating Machine Company, 
Endicott, N. Y. 

1,880,484. _Coin-Controlled Exhibition Appara- 
tus. Louis C. Rathbun, Oelwein, Iowa. 

1,880,492. Grinding Stone of Concrete for 
Wood Shavings. Fritz Ruhlemann, Wolfsgrun, 
Germany. 

1,880,493. Automobile Heating Apparatus. 
Assigned to Mot-Aces, Inc., New York, N. Y 


1,880,498. Cam-Actuated Double-Throw Switch. 
Assigned to Westinghouse Elec. & Mfg. Co. 

1,880,499. Insulating Mounting for Anode 
eae Assigned to Westinghouse Elec. & Mfg. 
oO. 

1,880,524. Circuit Control 
to Minneapolis-Honeywell 
Minneapolis, Minn. 

1,880,535. Welding Machine. Assigned to 
American Electric Fusion Corporation, Chicago, 


Means. 
Regulator 


Assigned 
Company, 


1,880,540. Electrode for Glass Melting Fur- 
naces. Assigned to Hartford-Empire Co., Hart- 
ford, Conn. 

1,880,542. Control System. Assigned to Hart- 
ford-Empire Co., Hartford, Conn 
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The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 


1,880,543. Safety Fuse Block. Assigned to 
The George B. Wadsworth Co., Cincinnati, Ohio, 
1,880,563. Weighting Scale. Assigned to 


Toledo Scale Mfg. Co., Toledo, Ohio. _ 
1,880,567. Chromium Coated Articles and 
Method of Preparing Same. Assigned to Weis- 


berg-Greenwald, Inc., New York, N. Y. 
1,880,576. Time Delay Apparatus. Assigned 
to General Electric Co., Bridgeport, Conn. 
1,880,618. Traffic Signz al System. Assigned 
to General Electric Co., Bridgeport, Conn. 
1,880,630. Heating Apparatus for Automo- 
tive Vehicles. Assigned to Tropic-Aire, Inc., 
Minneapolis, Minn. 
1,880,658 Vacuum Cleaning Apparatus. 


Robert M. Baker, 

1,880,665. Combination Washing Machine and 
Dust Collector. Assigned to The Cinderella 
Washing Machine Company, Cleveland, Ohio. 

1,880,671. Bomb Sight Alignment and Rudder 
Control. Assigned to Sperry Gyroscope Co., Inc., 
Brooklyn, N. Y. 

1,880,693. Remote Control for Radio Receiver. 
Salvador Bertomeu, New York, N. Y. 

1,880,702. Fuse Link Head. Assigned to W. 
B. Matthews Corp., St. Louis, Mo. 

1,880,714. Gas-Filled Tube Circuits. 
to Bell Telephone Laboratories, Inc., 
N. Y. 


Toledo, Ohio. 


Assigned 
New York, 
1,880,730. Auxiliary Automobile Lamp. George 
\. Bogue, Pine City, Minn. 

1,880,734. Disconnecting Switch. 
W. N. Matthews Corp., St. Louis., Mo. 

1,880,739. Block Signal Checking Device for 
Railroads. Assigned to Borland Transportation 


Assigned to 


and Mfg. Co., St. Paul, Minn. 

1,880,740. Circuit Interrupter. Assigned to 
The Leland Electric Co., Dayton, Ohio. 

1,880,743. Automatic Switch, Edward W 
3otts, Saaenen Til. 

1,880,764 Submarine Signaling Cable.  As- 
sig med to Bell Telephone Laboratories, Inc., New 
York, N. Y. 

Saas Sus. Support for Insulator. Assigned 
to Brown Co., Berlin, N. H. 

1,880,775. Electrical Switch. Assigned to 
Weber Electric Co., Schenectady, N. Y. 


1,880,780. Transmitter for Fluid Pressure and 


Electric Current. Assigned to The Filer & Sto 
well Co., Milwaukee, Wis. 
1,880,797. Shock Absorber. Assigned to 
Honde Engineering Corp., Buffalo, N. Y. 
1,880,802. Electrical Micrometer for Continu- 
ously Gauging the Thickness of Moving Non- 


magnetic Material. Warren A. Chilson, Wausau, 


Wis 


1,880,809. Spool for Electrical Devices. As 


signed to Bell Telephone Laboratories, Inc., New 
York, N. Y. 

1,880,811. Method of Making Collecting 
Electrodes for Electrical Precipitators. Assigned 
to International Precipitation Co., Los Angeles, 
Calif. 

1,880.821. Coil. Assigned to Inca Mfg 
Corp., Fort Wayne, Ind. 

1,880,822. Electric Oven. Assigned to The 
Nut Products Co., Cleveland, Ohio. 


1,880,829. Mercury Switch. Assigned to 
Minneapolis-Honeywell Regulator Co., “Minneap 
olis, Minn. 

1,880,830. Mercury Switch. Assigned to 


Minneapolis-Honeywell Regulator Co., Minneap- 
olis, Minn. 

1,880,831. Mercury Switch and Operating 
Mechanism Therefor Assigned to Minne: saake- 
Honeywell Regulator Co., Minneapolis, Minn. 

1,880,83 Mercury Switch. Assigned to 
Wiieminadie Siecaroah Regulator Co., Minneap 
olis, eo. 

1,880,83 Electron Discharge Device. As 
signed to Bel 1 Telephone Laboratories, Inc., New 
York, N. Y. 

1,880,850. Garage Doorlock. Owen L. Daut 
rick, Detroit, Mich 

1,880,867. Thermoelectric Switch. Reno De 
Franceschi, Washington, D. ? 

1,880,871 Flame Controlled System. As- 

gned to Minneapolis-Honeywell Regulator Co., 
M. nne¢ eapolis, Minn. 

1,880,892. Light Projection Apparatus. Adiel 
Y. Dodge, South Bend, Ind. 

1,880,893. Light Projecting Apparatus. Adiel 
Y. Dodge, South Bend, Ind. 

1,880 915. Suction Cleaner. Assigned to 
Delco-Remy Corp., Anderson, Ind. 

1,880,919. Headlight Set. Mark Eckert, 


Gettysburg, Pa 

1,880,933. High Frequency 
Assigned to Radio Corp. of 
N. Y. 


Tuning System 
Amer., New York, 



















































































1,880,949. Gaseous Electric Discharge Device. 
Assigned to General Electric Co., Bridgeport, 
Conn. 

1,880,952. Lamp Socket and Adjustable Sup- 


port Therefor. 
Schenectady, 

1,880,957. OT Train Wire Coupling. As- 
signed to The Westinghouse Air Brake Company, 
Wilmerding, Pa. 


Assigned to Weber Electric Co., 
¥. 


1,881,018. Coiling Apparatus. Assigned to 
Western Electric Co., Inc., New York, N. Y. 
1,881,019. Winding Apparatus. Assigned to 


Western Electric Co., Inc., New York, N. Y. 


1,881,243. Arc Lamp. George C. Rauch, St. 
Louis, Mo. 

1,881,250. Electrosurgical Instrument. George 
Milton, Tomlinson, Philadelphia, Pa. 

1,881,251. Throttle Ignition Switch. Robert 
H. Tobener, Jr., Kansas City, Mo. 

1,881,262. Arc Lamp. Ottmar Conradty, 
Nuremberg, Germany. 

1,881,284. Wave Signaling System. Assigned 
to Hazeltine Corp., Jersey City, N. J. 

1,881,318. Electrical Fitting. Assigned to 
The Bryant Electric Co., Bridgeport, Conn. 

1,881,321. Constant Current Transformer 
Actuated Control System for Oil Burner. Ira 


E. McCabe, Chicago, III. 
1,881,324. Signal Reproducer. 
The Magnavox Co., Oakland, Calif. 
1,881,329. Automobile Light. Elmer 
berg, Pueblo, Colo. 
1,881,335. Portable Supports for Washing 
Machines. Donald L. Ulmer, Binghamton, N. Y. 
1,881,342. Lamp Socket Motor. Vincent G. 
Apple, Dayton, Ohio. 


Assigned to 
A. Sea- 


1,881,351. Electric Fuse and a Method of As- 
nee Same. Henry T. Bussmann, St. Louis, 
10. 

1,881,357. Electrical Signaling System. Harold 
R. Hayden, Brooklyn, N. Y. 

1,881,369. Refillable Ferrule Fuse. Daniel 
E. Carney, Pittsburgh, Pa., assigned one-third to 


James M. Magee and one- third to Harry I. Nea- 
man, Pittsburgh, Pa. 
1,881,391. Remote Control for Radioreceivers. 
Assigned to Remotrole Corp., New York, 
1,881,392. Radioreceiver Control. Assigned to 
Remotrole Corp., New York, N. Y. 





1,881,394. Remote Control Apparatus. Wil- 
son Aull, Jr., Astoria, N. 
1,881,395. Radioreception. Wilson Aull, Jr., 
Astoria, N. Y. 
1,881,407. Traffic Signal Light. Jeremiah 
Keller, Canton, Ohio. 
1,881,032. Radio Receiving System. Henry 
D. Staley, Oakland, Calif. 
1,881,040. Sound Recording System. As- 
signed to Fox Film Corp., Hollywood, Calif. 
1,881,086. Vacuum Cleaner. Margaret Mar- 
shall, Vancouver, British Columbia, Canada. 
1,881,089, Metal Coating Apparatus. As- 
omen to Pittsburgh Research Corp., Pittsburgh, 
a 
Design Patent 88,105. Radio Control 
Device Assigned to Pines Winterfront 
Co., Chicago, Ill. 

1,881,091. Locking Arrangement for Electric 
Light Bulbs. Assigned to J. Stone & Co., Ltd., 
Deptford, England. 


1,881,092. Magnetically Operated Compressor 
Regulator. Assigned to Pennsylvania Pump & 
Compressor Co., Easton, Pa. 

1,881,109. Electric Pick-up for Phonographs. 
Hugo Wiener, Bisbee, Ariz. 

1,881,119. Electrode. Assigned to The Re- 
public Carbon Co., Niagara Falls, N. Y. 

1,881,130. Electrical Condenser. Assigned to 


General Electric Co., Bridgeport, Conn. 
1,881,150. Thermostatic Circuit Controller. 
Martin Trapp, Belzoni, Miss. 
1,881,164. Improved Capacitor. Assigned to 
General Electric Co., Bridgeport, Conn. 
1,881,168. Detachable Insulator for Lamp 
leads. Assigned to The Brady Elec. & Mfg. 


Co., New Britain, Conn. 
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Electrical Manufacturing 


STOKES PLASTICS adaptable in a thousand ways! 


in every conceivable form and most economical. 


| 
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For many years Stokes Moulded Parts have been invaluable aids to electrical 


manufacturers. 


Our knowledge of precision moulding has made it possible for us 


to meet the most unusual requirements. We can do equally well for you what we have 


done for others. 


STOKES 


Genuine 
Hard 
Rubber 





PENUNE tase eUaRe 


COPYRIGHT 


R 









ESSENTIAL for all 
SWIMMING POOLS, 
LOCKER ROOMS and 
GYMNASIUMS in CLUBS, 
SCHOOLS and COLLEGES 


Tell your friends about it 
See that your club has one 


Hard Rubber is the best Acid Resisting Material 





WOLVERINE 


Seamless Soldering Lugs 


Ee 





Wolverine Tube Co. 
1431 Central Ave. 

Detroit, Michigan 
26 Sales Offices 


Perfect fit. High Con- 
ductivity. Seamless Cop- 
per. Tinned or Plain. 
AW sizes—rush from stock. 


EYELETS 
brass, steel and zinc 
FUSE METAL 
for fuse elements 
ZINC 
Strip-Wire 


co. 
















THE PLATT BROS. & 
WATERBURY, CONN. 





Signed 


Filled with a solution of Sodium Thiosulphate and placed near the Swimming Pool 
it affords a PREVENTIVE for Dermatophytosis, commonly known as Athletes’ Foot. 





Canadian Plant, 





7? IT 
aaa 















FOOTBATH 


Prevents Athletes’ Foot 


Look for the 
Mark of Quality 





Reg. U. S. Pat. Off 


MpPUBBER Co. 


Trenton N. J. 
Welland, Ontario 





Electric 
RING UNITS 


for all kinds of 
heated prcducts 
and processes... 


Chromalox Ring Units are 
used by many leading 
makers of ranges, waffle 
bakers, coffee urns, perco- 
lators, sandwich toasters, 
incubators, brooders, 
health baths, infra-red 
lamps, popcorn machines, 
glue pots, melting pots, 
etc. Also used for resistance 
purposes. Easily clamped 
to flat surfaces such as— 
bottoms of small tanks, 
boilers, vats, kettles, etc. 
Industrial uses—heating 
moulds, presses, dies, etc. 
Diameters 2%"' to 11". 
75 to 1800 watts. Write 
for Bulletin CA-106. 


EDWIN L. WIEGAND CO. 

7530 Thomas Bivd., Pittsburgh, Pa. 
Please send us, without obligation, Chromalox 
Bulletin CA-106 listing and showing many stock 
sizes and ratings of Ring Units, Strip Heaters, 
Immersion Heaters, etc., with prices. Also send any special dat 
help us determine how to properly heat 


a that will 


Position 
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.) 


SPRINGS 


Extension, Compression, 
Torsion, Flat 


II 


also Wire Forms and 
Small Stampings 
of steel 
bronze, brass 
and other 


Terminal Cup Washers 


© 


FOR POSITIVE CONNECTIONS 


Also flat washers in all 
sizes and materials 


Inquiries invited 


MASSACHUSETTS MACHINE SHOP 
INCORPORATED 
BOSTON 


Specialists inthe development of 
new products and com- 
plete assemblies 


cups-boxes-tubes-blanks-shells-ferrules 


THEODORE W. FOSTER & BRO.CO. 


102 FRIENDSHIP ST., PROVIDENCE, R.1. 


ESTAGLISHED 1873 





Electrical Manufacturing 


Whether you buy magnet wire or 
coils to build into your product, you 
should have our prices and service. 
We are equipped to give you any 
quantity and immediate shipment. 


Bare, Enameled, Cotton and Silk 
Covered Wire 


Antenna and Annunciator Wire 
Ignition, Radio and Relay Coils 
Special Rolled Shapes 
Automobile Wire and Assemblies 
Braided and Stranded Wire 
Rubber-Covered Wire 


AMERICAN ENAMELED 
MAGNET WIRE COMPANY 
ESTABLISHED 1912 
Port Huron, Michigan 

























































































































































































































































































































































































































































































































































































































































































































































































































































































Assigned to Waldorf Paper 


Paul, 


Electric Switch Operating Device. 


apolis-Honey well 
., Richterkessing, Louisville, Ky. 


1,882, 573. 


Electric Water 


Assigned to General 
Hammers and Arthur F. Winterhalter, Grand :_, {\ssigned to Radio Corp. Plate Co., Attleboro, Mass. 


Kapid 


A. ees Chicago, Iil. 
1,882,581. r 
Weindenhoff, Inc., 
1,882,584. i 
R. Hayden, 
1,882,587. 
Floyd E. 
1,882,590. 
ton Mfg. Co., New York, N.. 
1,882,601. 
Welding. 


1,882,609. 
to Los Angeles Testing Lab., Los Aaaiien Calif. 
1,882,611. 
to Gould Storage Battery Corp., 
1,882,613. 
Bulb Switches. 
Chicago, Ill. 
1,882,614. 
signed to Ira E. McCabe, Chicago, om 
1,882,615. 
Huppert, New York, N. 
1,882,621. 
Clifford E. 
1,882,631. 
signed to Siemens 
Siemensstadt, 
1,882,647. 
W. Kanolt, 
1,882,653. 
Assigned 
schait, 


to 


Connecting Elec- 
Tension Meter. ee to Technidyne Corp., 


Notmpeper “Machinery Corp., New York, N, 


Lamp Construction. Assigned to bs oa 
eee York, N 1 Cont 
Assigned to Joseph ) ectrica. onductor. 
. J Western Electric Co., 


Suction "Cleaner. 


1,883,359 — 1,883,360 — 1,883,361. 
Assigned to American 


Assigned to 

signed » to Bell Telephone fake. Inc., New York. ze 
Construction. ee : Assigned to The 
Brooklyn, N. Y ; al Precipitation I 
Assigned to International Precipitation Co., 
Heatwole, Ballston, Va. Angeles, _— 


Safety Headlight Corp., 
Connector Plug. 


Assigned to Levi Apparatus for Measuring the Thick 


Alternating Current Mercury Vapor 
Assigned to The Thermal Syndicate 
Ltd.. Wallsend-upon Tyne, England. 

1,883,428. Generator 
Eclipse Machine Co., Elmira, N. Y. 
System and Apparatus 
‘Ki nengeee to Submarine Signal 

ass 


to Frank Sawford, 
British Columbia, C 
Thermostically 
to C. Lorenz 


Assigned to Hallas Corp., Chicago, 
Electroluminous Display. 
Volt Cont i System. marine *Signalin 

a. ae Caen signed to Bell Telnghone ae oo New Corp., Boston, 

Electric’ aiites = 

Assigned to Ira E. 


Manufacture of 
Manufacturing Storage 
3 i to Furukawa Denki 
nes, ——— Kaisha, Tokoyo, Japan. 
-by-Step Proportional 
Minneapolis-Honeywell 
Ca., Misssaneite, Minn. 

1 Music Leaf Turner. 
Snively and Joe H. Wolf, Waynesboro, Pa. 


Light for Motor Vehicles. 
amp Co., Detroit, Mich. 

Radio Antenna. Henry G. Bartsch,’ 

Amplifying System. 


Assigned to 
Radio. Corporation of 


America, New York, N. 
Battery Charging System. 
sisned to Gould Storage Battery Corp., 
Pas 


Frederick W. 


Automatic Lock for Elevator Doors, 


Electric Filter | J . 
Aktiengesellschaft Thompson Products, 
Bonday, Baltimore, Md. 
Hieainated Dining Case. 

New York, N. Y. 

Radio Signal Transmission System 
to Siemens and Halske Aktiengesell- 
Siemensstadt, x 
Electric Discharge Tube. 
ilips’ Gloelampen-Fabrieken, 


Therefor. R ne , Cincinnati, Ohio. 

1 Ses "Counteracting Unde- 
sired Suaubinr in Alternating Current Circuits. 
Thomas H. Burns, Maplewood, N 
Electromagnetic 
and Reproducing Machine. 


Switch and Signal System. Samuel 
5. Stolp, Louisville, 


Robert E. Tafel, 
Electric Switching Machine. Robert 


Sound Recording 


1,882,671. ; 
v. Assigned to Andrew 


Holding Device. a. Ky. 


hoven, Netherlands. 
1,882,674. 
Assigned to Globe Automatic Sprinker Co., 
delphia, Pa. 
1,882,684. 
Societe 
France. 
1,882,687. 
dit Electrical Mfg. Corp., South Boston, Mass. 
1,882,694. i 
ken Silent Automatic Co., 
1,882,698. i i } 
yee to Radio Corp. of America, New 


1,882,720. 
Delco-Remy Corp., 4 
1,882,726. . 
Carrier Research Corp., Newark, N 
1,882,728. E i itch. 
Ohio Brass Co., Mansfield, Ohio. 
1,882,729. 
signed to North 
bridge, i 
1,882,730. 
T. Avery, San Luis Obispo, 
1,882,742. i 


W. 


New York, N. Y. 
Sound Recording 
Assigned to Electric Mag- 
New York, N. Y. 
Inductance Unit and Method of 
Ben 7 Chromy, Hopkins, Minn. 
Variable Condenser. 
General Instrument Corp., New York. N. Y, 
Radio Receiving System. 
to ye “Instrument Corp., New York, N, 
Voltage Regulating Apparatus. 
signed to The Union Switch & Signal Co., S 


Henry D’Olier, 
Henry D’Olier, 


Le Roy Chipman, 


Fluid-Actuated Tafel Louisville, 


Reproducing Head. 


Resistance Device. 
Yi netic ene Corp. 


tioned to Bell | Tolestone 


Oscillation Generator. _ Tool tor Laving 


~ Piezo-Electric 
Assigned to Bell Telephone Sake’ ‘ 
Device for Determining’ the Con 
Assigned to oe 
y, Inc., New York, N.Y. 
1,883,125—1, 883,126. 
signed to Cutler-Hammer, 


Electric Switch. Assigned to Con- 
Assigned to The Tim- 
Detroit, Mich. 

Phase Displacement. 


tion of A Gas. 


Fixture Hanger. 
Jr., Bridgeport, 
Outlet Box. 
Bridgeport, Conn. 


Snap Switch. 
Cutler-Hammer, i 


Line and Speaker 
pedance Volume Control. 





Tool For Laying Shoe Filler. 


Switching Mechanism. 
American Chemical 


, Bronson, Mich. : 
Multicore Oil-Filled High Tension 
Automatic Steering Device. . 
aoe , Milan, Italy. 
Controlled Switch. 
, West Chester, 


Louis Fort, Jersey City, N 


1,882,745. 
to The Jeffrey Mfg. Co., Columbus, Ohio. 
1,882,746. 
Assigned to Bendix Brake Co., South Bend, Ind. 
1,882,752. 
Assigned to Norge Corp., Detroit, Mich. 
1,882,764. 
Machines. 
Co., Endicott 
1,882,765. 


and Switch. 


are” M. Gage, a Ohio. 
Electromagnetic Equalizing 


sacslened to The Union Switch & Signal 





Speed Transmitter 


Assigned to The Tabulating Mz sthine to Compagnie des 


Forges et Acieries de la Marine et d’Homecourt, 


: Assigned one-half 
signed to Dayton Scale Co., 
Automatic Control 


signed to The Tabulati Macl Relay for Heat Con- 
N. ree Co. Electric Snap Switch. Assigned to on Electric Company, 


1, 3a, 772. 


N 


Cutler-fiammer, Inc., Milwaukee, Wis. 
Switch Device. 
ern Electric Co., 


Wireless Receivi ing ee 


Bridgeport, Conn. 
or to Radio Corp. 


Method of Making Commutators. 


pee to West 
: Apple Laboratories, Day 


Assigned to Vincent G. 


1,882,773. 
Westinghouse Elec. 
1,882,793. 
Delco Remy Corp., Anderson, Ind. 
1,882,815. 
Coils. i 
New York, N. 
1,882,817. 
signed to The 


New 


Current Transformer. Assi ( 

signed to Sign Cabinet. 
ce Co., Chicago, Illinois. 
Electromagnetic 


to Associated Electric Labs., 


ze Assigned to Ba 
‘ ferson Electri 
Tgnition Apparatus. Method of Coating Electrical Con- 
Assigned to Western Electric Co., 


to Western Bene Co., New Yorie, N. Y. eases Wes 
Telegraph Carrier Telephone Laboratories, 


Western Union Telegraph Co.. Assigned to Square D. 


Discharge Tube 


: J Co., Detroit, Mich. 
signed to Electrons, Inc., 


1,882,846. 


lay. 


Radio Receiving Apparatus. 


Tuten : J 
Universal Alternating Current Re- signed to Hazeltine Corp., Jersey City, N. J. 


Sionali Sy ; 
allway Signal ignaling System 


Avlqned to General Communications 


International 


Gates, N 
1,882,849. 


N 


signed to Bell Telephone Lab.. Inc., Radiocompass. _ Assigned to The 


System For Railway 


Pyle-National a Chicane “Tm. mee Lamp. 


1,882, 850. Frequency Producer. 


Railway Traffic Controlling Sy stem. 


ra Telephone Laboratories, Assigned. to General Railway Signal Co., 


1,882,852. 
Assigned to Bendix Brake Co., South 
1,882,856. 
trical 
Hammer, Inc., 
1,882,857. 
ler-Hammer, Inc., Milwaukee, 
1,882,858. - 
signed to Cutler-Hammer, Inc., Milwaukee, Wis. 
1,882,862. 
Assigned to Telefunken Gesellschaft fur 
lose Telegraphie M.B.H., Berlin, Germany. 
1,882,885. 
signed to Bell Telephone Labs., Inc., 
1,882,891. 
New Haven Clock Co., New Haven, Conn. 
1,882,901. 
Reichart, Muncie, 
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N. 
1,883, 3ie—1, 883.237. 
tribution System. 
Elec. & Mfg. Co. 
Magnetically Operated Valve. 
signed to , Minneapolis- Honeywell Regulator Co., 


1,883, 241—1, 883, '244—1, 883,245. Electrical 
Minneapolis- Honeywell 
Minneapolis, Minn. 
Burner Control 
signed ‘to ;aitinneapolis. Honeywell ee Co.. ; 


Electric Brakin en Current Dis- 
i Westinghouse Breaker. Assigned to The Arrow-Hart & Hege- 


Strain Relieving Device for “Elec: man Electric Co., 


Milwaukee, Wis. 
Electric Switch. 


Hartford, Conn. 


Assigned to General Elec. Co., Bridgeport, Conn. 
Electromechanical 
Ernest Velasquez, New Orleans, La. 
Manufacturing i 
Electric Co., 


Assigned to Cut- 


Electric Switch Mechanism. 


; f Regulator Co., 
System for Keying Transmitters. 


Aktiengesellschaft, 
Holder for Crystal Resonators. 
Minneapolis-Honey well 
linea Co., isan Minn. 
1,883,246—1,883,247. 
errr =" Co., 


3 Translating Apparatus. 
to Westinghouse Elec. & Mfg . 
Electrical Bus and Switch Station. 
Electric Co., i 


Electric Clock. Assigned to The 


Assanes to Minneapolis- ; 
Portable Electric Grill. Assigned to General 


Assigned to Minne- 
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MORE COILS 
BETTER WINDING 


LOWER COSTS the time to analyze 








SéESONA) 


mee 


Y 


facturers use Chace Bimetal 
because of its accuracy, uni- 
formity and dependability. 


Submit your problems to 


Chace engineers. 


SHEETS © STRIPS « FORMS Fg : 


W.M.C 


1608 Be 





irda 


Many other leading manu- 
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your coil winding 
equipment is NOW. 


Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 


Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 


Let us recommend suitable equip- 
ment for your coil department today. 


H.M. SHEER 
COMPANY 


MANUFACTURERS OF 
LIMIT CONTROLS :: SAFETY 
PILOTS::HEAT REGULATORS:: 
THERMOSTATS and MOTOR 
DRIVEN GAS VALVES 






HACE VALVE CO 

































with CROSS 
COIL-O-FORMS 


For us to tell you that Cross 
Coil-O-Forms will give you econ- 
omy without loss of efficiency is 
one thing; for the same thing to 
be shown through an impartial 
and thorough test by a disinter- 
ested party is something else! 
Such tests were actually made by 
research engineers. Coil-O-Forms 
were compared to other more ex- 
pensive materials. In every case 
they were equal, if not better in 
operation—and the cost was con- 
siderably less. 


May we send you a copy of these 
tests? See for yourself that while 
Coil-O-Forms are made of a paper 
composition, they are in reality 
far superior to the popular con- ;,,,uJators te 
ception of a paper product. Man- all types of 
ufacturers everywhere are using Electrolytic 
them and cutting costs. How Condensers — 


Precision and 
about your product? Quality. 












Electrical Products Division 


‘CROSS PAPER PRODUCTS 


CORPORATION 


(2595 Third Avenue, New York, N. Y. 


































































































Classified Index of 


MATERIALS, PARTS and 
EQUIPMENT 


N THIS and each alternate page following is a reader service, giv- 

ing you a Classified Index of the makers of those materials, parts 
and equipment that you use in fabricating your electrical product. The 
names shown are those of advertisers in Electrical Manufacturing. All 
of them are dependable sources of supply. The suggestion is made 
that their advertising be referred to for detailed information, nearest 
branch office, etc. All product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 


To locate the page number of a manufacturer’s advertisement, 
refer to advertisers’ index two pages removed from back cover. 


ANODES, Nickel, Brass and Copper BUSHINGS, Hard Rubber. See Rubber, Hard. COILS, Finished 
Seymour Mfg. Co., Seymour. Conn. GUSHINGS, Armature Shaft —,, Field, Electromagnet, Induction Coils ane 
ARMATURE Bunting Brass & Bronze Co., Toledo, 0. Acme Wire Co., New Haven, Conn. 
Bearings. See Bearings BUSHINGS, Split Awericau Enaweleu Maguet Wire Co., Port Huron, Mieb. 
Coils. See Coils, Finished The Cuyahoga Spring Co., 10322 Berea Road, Cleveland, O. Anaconda Wire & Cable Co., 25 Broadway, New York, N. ¥ 
Core Punchings. See Discs, Armature. : a Belden Mfg. Co., 4633 W. Van Buren, Chicago, IL. 
Driers. See Ovens vABINETS AND BOXES, Sheet Stee! Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Growlers. See Testers, Coil. Stamped and Turned-up Boxes and Cabinete. Electrica! Cot! Winding Co., 2731 Saunders. Camden, N. . 
Imprognaters, pyecuum. See Ovens, industrial. Angle Stee! Stool Co., Plainwell, Mich. General Codie Corp. we Lexin o ~ New ae N. Y 
aper. See Paper insulating CABINETS AND BOXES, Wood alldorsen ¥ ven ve., cago, 5 
Pegs and Wedges. See Pegs, Armature. Signal _ Mfg. Co., Bacon Mich. Inca Mfg. Div. Phelps Dodge Copper Products Corp., Fort 
Testers. See Testers, Coil. : . ‘ “ Wayne, Ind. 
Trouble Shooters. See Testers, Coil. CABLE. See Wire; also Oord, Flexible. Roebling’s Sons Co., John A., Trenton, N. J. 
Twine. See Twine, Armature. CABLE, Motor Lead, Asbestos Insulated — a. Products Corp., 425 8. Clinton Ave 
ARMORED CABLE, Asbestos Insulated Rockbestes Feoducts Corp. 500 Dicsll, New Maven, Cums. antes’ eka te 
(For Thermostat Control) CANDLES, Fixture F 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. Brandywine Fibre Products Co., 1402 Wainut, Wiimington. COMMUTATOR 
“eveland Container Co.. 10330 Berea Rd., Cleveland, Ohio. Bars. See Bars, Commutstor. i 
ARMS, Flexible see Tubing. Flexible Metallic : Brushes. See Brushes, Commutator. j 
CARTONS, Radio Tube Cement. See Cement, Commutator. iH 
ASBESTOS ~— en Products Corp., 2595 Third Ave., New York, —, a — Stesbines Tools, Commutater 
N. Y. tones ressers. tones, Commutator. 
Seanad Gitte, es Aeaineh Catto. CELLS, Light Sensitive. See Photo Electric Cells COMMUTATORS 
Motor Lead Cable. See Cable, Motor Lead. CEMENT. Commutator Cameron Elec. Mfg. Co., Ansonia, Conn i 
— ~, Wire, Insulated Mica Insulator Co., 200 Varick, New York, N. Y. Homer Commutator Co., 4850 Hough Ave., Cleveland. 0 ; 
saeannee uaiinn Vern end Threea CEMENT, Sealing. See Wax and Compounds. COMPOUNDS, Insulating. See Wax & Compounds. 4 
Sem initiates, Siens. atemster CHAIN, Socket CONDENSERS, Radio; Electrolytic Type F 
° : 4 Bead Chain Mfg. Co., Bridgeport, Conn. B-L Electric Mfg. Co., 19th & Washington Ave., St. Louis, 
BARS, Commutator CHAIRS, Steel. See Factory Furniture & Equipment. Me. 
Homer Commutator Co., 4850 Hough Ave., Cleveland, 0. CIRC . RE) KER CONDENSER TUBING. See Tubing, Brase & OCoppe: 
BATHS, Annealing & Tempering IRCUIT BREAKERS CONDENSER UNITS, Refri t 
Trent Co., Harold E.. #18 N. S4th, Philadelphia. Ps Air and O{l Circuit Breakers and Oil Break Switches. » Metrigerator 
Bryant Electric Co., Bridgeport, Conn. Wolverine Tube Co., 1431 Central Ave., Detroit, Mich 
BATTERY CONTAINERS, Hard Rubber. See Cutler-Hammer, Inc., 1284 St. Peal ‘Ave., Milwaukee, Wis. CONNECTORS. Wi 
Containers, Battery. Genera! Electric Co., Schenectady, ¥. . ire 
BATTERY GAGES. See In . Mercoid Corp., 4201 Belmont ag ‘Chicago, IIL. Sherman Mfg. Co., H. B., Battle Creek, Mich. 
. e Instruments, Pocket Ward Leonard Electric Co., 33 South Ave., Mount Vernon, CONTACT POINTS. See Points, Contact. 
BEAD CHAIN. See Chain, Socket. N. ¥. 


CONTAINERS, Battery, Hard Rubber 


Sanne. maneteene CLIPS, Fuse. See Fuse Clips. Stokes Rubber Co, Jos., Trenion, N. J 
erican va Corp., 1425 William. Chatt . Tenn. 
Duae, Ses ee ee: in cet anrmnnns nae iia ita CONTROL, Thermostat, Armored. See Armored 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia. 2a. aaaeuiéin” deat bina: AaamST aie Cable, Asbestos Insulated. 
Fish Spine. See Struthers Dunn, inc. Brand & Co., William, 268 Fourth Ave., New York, N. Y. CONTROL UNIT, Varnish. See Varnish Control Unit 
BEARINGS, Ball and Roller Consumers Rubber Co., 1802 Ontario, Cleveland. 0. 
Federal Bearings Co.. Inc., Poughkeepsie, N. Y. General Electric Co., Section M-8212, Britemert, Conn. CONTROLLERS, Lifting Magnet 
New Departure Mfg. Co.. Bristol Conn. Mica Insulator Co.. 200 — New York, N. Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
6.K.F. Industries, 40 E. 84th St., New York, N. f Turbo. See Brand & Co., Wm. CONTROLLERS, Motor 
SEARINGS, Phospner Bronze CLOTH, Wire. See Sean Tube and Lamp Parts. Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 

rmature 8) issi Dunco. See Dunn, Ine., Struthers. 
Bunting Brass & Bronze Co., Toledo, Onto CiFleribls, Meenetc, Automatic Preumatie Types. Dunn, Inc., Struthers, 134 N. a. Philadelphia, Pa 
BELTS. LEATHER en: General Electric Co.,’ Schenectady, Y. 

° Genera) Electric Co., Schenectady, N. Y. M Re, 
Chicago Rawhide Mfg. Co., 1287 Elston Ave.. Chirazo Ul COIL (Coils) tnneapolts: Honeywell gulator Co., "2810 Fourth Ave 
BENCH LEGS, Steel. See Factory Furniture & Equip- Armature and Field. See Coils, Finishea. Ward Leonard Electric Co., 37 South, Mount Vernon, N. ¥. 

ment. Choke (Radio). See Radio Receiver Parts. 
- Driers & Impregnators. See Ovens. CONTROLS, Temperature and Valive 
BIMETAL. See Thermostatic Metal. Electromagnet. See Coils, Finished. Sieseetd, Cvap.. SOE. = Ave., Giese. Ill. o 
i High Frequency. See Radio Receiver Parts. it ° id E., 618 N. 54th, Philadelphia, Pa. 
mad a Posed Factory Furniture & Equipment. Honeycomb. See Radio Recetver Part Ulanet Co., George, 85 Columbia St., Newark, N. J. 
’ ppliance mpregnators. acuum. ens, Industria : 

Deleo Appliance Core. Rorhester. N. Y. Induction. See Colle, Finished. COPPER TUBING. See Tubing, Brass and Copper 

g. Co., Elizabethport, N. J. dio. o Receiver Parts. CORD, FLEXIBLE, HEAVY DUTY 
Peerless Electric Co., 2100 Market, Warren, Ohio. a yy ae Units, Rods & Grids; also Radio RBe- Anaconda Wire & Cable Co., 25 Broadway, New York, N. ¥ 
BOARD. Fuller. Press. or Fibre. See Paver, Insulated. Taping Machines. See Taping Machines, Coil. Bareniee eg Oe 1088 We ven ies Chicago, Ill. 
BRAIDED COPPER. See Wire, Bare Testers. See Testers. Coil Diamond Braiding Mills, Chicago Heights, il. — 

. . ‘ Winders, Induction Coll. See Winding Machines, Coil. D 4. See A da Wire & C Co. 

BRASS TUBING. See Tubing, Brass & Copper. Wire Tension Devices. See Racks, Wire Keel. acneen Electric Co. Gestion W Sei. Bridaeport Cone 
BREAKERS, Circuit. See Circuit Breakers. GE- Flex. See General Electric Co. | 7 


Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co.. Hillside, N. J 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD. HEATER 
(Ashestos covered stove, heater cord and range wire.) ; 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Been uAfg. Co., 4055 W. Van Buren, Chicago, ii 
Deltabeston. See General Electric Co. 
Diamond Braiding Mils, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N. J. 
General Electric Co., Section W-8511, Bridgeport, Conn. 


BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard. 


BRONZE, Phosphor. See Phosphor Bronze. 
BRUSH HOLDERS. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady. N. Y. 


BUSHINGS, Fibre. See Fibre. 
BUSHINGS, Molded. See Molded Insulation 
BUSHINGS, Porcelain. See Porcelain 
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A&A COILS 


Established 1924 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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Phenolic Moldings 


OF PROVED SUPERIORITY 


CONSISTENT WITH 


QUALITY 


and SERVICE 












SCRANTON, PA. 


NEW YORK: 1776 Broadway * CHICAGO: 549 W. Randolph St. * CLEVELAND: 4900 Euclid Bldg. * DETROIT: 145 Eastlawn Ave. * HOLLYWOOD, CAL.: 933 Seward St. 


+ LACANITE + 























INCREASED 
THis PRODUCT'S 
SALES 


Plastic Molding solved the problem of greater 
sales for this product. It brought dignity and 
distinctiveness of design; it supplied beauty and 


richness in an almost endless variety of colors; it 5 
gave instant eye appeal and therefore greatly in- lt : | 
creased sales appeal. — in particu ar | 


_ Our design department can visualize new beauty Fibre tubing in particular can save many dollars in production costs, if 
in your product. Our engineering department can properly applied. We have specialized in this material for a good many 
perfect details of construction. Our production years. Our tubing comes in standard mill lengths for those whe do their 
facilities can meet the requirements for the in- own machining. Or, we furnish complete machined-to-order parts and 
creased sale of your product which is sure to | pieces, cut to length pieces, or anything that can be made from fibre tub- 
follow. Write us for suggestions. | ing as a base. 


CHICAGO MOLDED PRODUCTS CORP. | BRANDYWINE FIBRE PRODUCTS CO. 


2144 WALNUT ST. CHICAGO, ILL. 1} 1402 Walnut St., Wilmington, Del. 









































































































F | 8 R FE —cut to any form 


Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND CHICAGO 
1302-4-6 Ontarie St. 217 Nerth Despiaines St. 








Hatfield Wire & Cable Co., Hillside, N. J. 
Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J 


Tirex. See Simplex Wire &@ Cable Co. 
Verifiex. See Driver-Harris Co. 


CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 
CORES, Resistance Coil 

Alsimag. See American Lava Corp. 
American Lava Corp., 1425 William, 
Cetec. See Generai Electric Co. 

Colonial Insulator ©o., Akron, Ohio. 

Elemite. See Louthan Mfg. Co. 

General Electric Co., Schenectady, N. Y 

Leuthan Mfg. Co. East Liverpool 0. 

Percelex. See Colonial Insulator Co. 

Ster Porcelain Co., Trenton, N. J. 

Thermalain. See Star Porcelain Co. 

COTTON SLEEVING. see Tape, Cotton. 
COUNTERS, Magnetic, Electrio 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia. 
COUNTERS, Revolution. See Tachometers. 
COUPLINGS, Transmission. See Clutches & Couplings. 
CUPS, Oil and Grease 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, 
CUT OUTS, Battery. See Switches, Battery 
CURRENT INDICATORS. See Instruments, Pocket. 
DESKS, Steel. See Factory Furniture & Equipment. 
DIAMONDS, Industrial 

Gilmore & Co., F. F., 112 Dartmouth, Boston, Mass. 

OIES, Die Makers 

Chicago Molded Products Corp.. 2144 Walnut, Chicago, Ill. 
DIMMERS. See Rheostats. 

OYNAMOMETERS 

Diehl Mfg. Co., Elizabethport, N. J. 

General Electric Co., Schenectady, N. Y. 

ELECTRODES FOR GAS SIGNS 

Machiett & Son, E., 50 Williams, Long Island City. N. Y. 
Universal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See also Coils, Finished. 


Chattanooga, Tenn. 


Pa. 


Ill. 


Supreme Electric Products Curp., 425 oS. Clinten§ Ave., 
Rochester, N. Y 
ELEMENTS. Heating See tinitx, Rode and Grids. 


ELEVATOR CABLE. 


ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


EYELET SPINNERS. See Nut and Screw Setters. 
EYELETS AND GROMMETS 

Piatt Bros. & Co., Waterbury, Conn. 

FACTORY FURNITURE & EQUIPMENT 

Angle Stee] Stool Co., Piainwell, Mich. 

FANS. See Blowers. 

FELT 

The Felters 


FERRULES 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence, R. IL 


See Wire, Insulated. 


Co., 210 South 8t., Boston, Mass. 


Platt Bros. & Co., Waterbury, Conn. 
FIBRE 
Boards. See Paper, Insulating. 
Candies. see Candles, Fixture. 
Gears. See Gears & Pinions, Composition. 
Paper. See Paper, Insulating. 
Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 
Sheet, Rod, Tube, Gear Stock; Laminated Bakelite. 

Formica Insulation Co., 4638 Spring Grove Ave., 
cinnati, O. 

Lamicoid. See Mica Insulator Co. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 

Phenolite. See National Vulcanized Fibre Co. 

Synthane Corp., Oaks, Pa. 

Vul-Cot. see National Vulcanized Fibre Co. 

Wilmington Fibre Specialty Co., Wilmington, 


FIBRE, Vulcanized 


Del. 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats. 


Screw Machine Products. 
Brandywine Fibre 
ington, Del. 


Products Co., 1402 Walnut 8t., Wilm 











LEADERS IN ELECTRICAL FELTS 
Furnished to any Specifications 
THE FELTERS CO., Inc., 202 South St., Boston 
Makers of Fine Felt Fabrics 
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Electrical Manufacturing 


wom memes | |) hh) | eee eee - 


insured by rigid adherence to 

highest standards. 
--for Quality 

due to use of finest materials 

—heat treated and ground. 


and economy as evidenced by 


the large number of users of 
Perkins Worms and Gears. 


Perkins Machine & Gear Co. 


151 Circuit Ave., SPRINGFIELD, MASS. 


Consumere Rubber (Co.. 
Fyberoid 
National Vulcanized 
Ohmoid. 
Peerless. 
Vul-Cot. 


Bee National 
See National 


Wilmington Fibre Specialty Co., 


FIELD COILS. See 


FILAMENTS, Lamp & Tube. 


Lamp Parts. 
FISH PAPER. 


FIXTURE 
Candles. See Candles, 
Wire. 


FLASHERS, Sign 
Hotchkiss. 


Kontrolar. See Leland 


Fibre Co., 


1302 Ontario. Cleveland. 0 
Eastern Fibre & Specialty Co., 150 Bleecker, New York, N. Y. 


Vulcanized Fibre Co. 
Vulcanized Fibre Co. 


Coils, Finished. 
See 


See Paper, Insulating. 


Fixture. 


See Wire, Insulated, also. 


Electric Co. 


Leland Electric Co., Dayton, 


Minneapolis- Honeywell 
Minneapolis. Minn. 


See Wilmington Fibre Specialty Co. 
Wilmington, Del. 
See Wilmington Fibre Specialty Co. 


Wilmington. Del. 


See Minneapolis-Honeywell Regulator Co. 


Ulanet Co., George, 85 Columbia S*., Newark, N. J. 


FLEXIBLE ARMS. 


FLEXIBLE CORD, Heavy Duty. See Cord, 
Flexible. 
Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes. Commutator 
FLEXIBLE SHAFTING 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Haskins Co.. R. G., 46234 W. Pulton, Chicago, Il 
Industrial Div. S. S. White Dental Mfg. Co., 152 W. 42nd 
St.,New York, N. Y. 
FORMS, Wire. See Wire Forms. 
FURNACES, Electric 
Annealing, Cyanide, Enameling, Laboratory, Heat 


Treating. 


General Electric Co., Schenectady, N. Y 
Trent Co.. Harold E.. 618 N. 54th. Philadelphia, Pa. 


FUSE CLIPS AND MOUNTINGS 
Bryant Electrie Co., Bridgeport, Conn. 
Littelfuse Laboratories, 1752 Wilson Ave., Chicago, Ill. 


See Tubing, Flexible Metallic. 













Radio Tube and 


oO. 
Regulator Co., 2810 Fourth Ave., 


Sherman Manufacturing Co., H. B., Battle Creek. Mich. 
FUSE 
Metal. See Wire, Fuse. 
Plug Screw Shells. See Shells, Screw Socket. 
Wire. See Wire, Fuse. 
FUSES. Enclosed 
Bryant Electric., Bridgeport, Conn. 
tieneral Electric Co., Section W-329. Bridgeport. Conn. 


Littlefuse Laboratories, 
GAUGES, Mercur 


1752 Wilson Ave., Chicago, Ill. 


y 
Trent Co., Harold E., $18 N. 54th, Philadelphia, Pa. 


GALVANOMETERS. 
GEAR STOCK 


Laminated. 
Hard Rubber. 
GEARS, Worm 
Chierago Rawhide Mfg. 


See R 





See Instruments, 


See Fibre, Phenol. 


ubber, Hard. 


Co., 1287 Elston Ave.. 


Laboratory 


Chicago 


COMMUTATORS 


The Cameron Electric Mfg. Co. 


Ansonia, Conn. 





FIBR 








specifications. 


Ten years’ of experience 
—extensive stamping fa- 


™ 






cilities—quick deliveries 


attractive prices—let us quote on your 


EASTERN FIBRE & SPECIALTY CO. 
150 Bleecker St., New York, N. Y. 








Vol. 10, No. 6 





Teas aS 
earl tte 


Service and responsibility as- 
sured through long experience 
in DIAMOND selection. Write 
for catalogue. 


F. F. GILMORE & CO. 
112 Dartmouth St., Boston, Mass. 


vvvVvVVVVY 


GEARS AND PINIONS, Rawhide and Oomposition 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, IL 
Fabroil. See Generali Electric Co. 

General Electric Co., Schenectady, N. Y. 

National Vulcanized Fibre Co Wilmington. Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

textoll. ee General Electric Co. 

Textolite. See General Electric Co. 


GEARS AND PINIONS, tron and Steel 

Chicago Rawhide Mfg Co 1287 Elaton Ave. 

Perkins Machine & Gear Co., Springfield, Mass. 

GEARS AND PINIONS, Rawhide 

Chieago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Mi. 

GENERATORS, Electroplating. See Plating Gener- 
ators, 

GLASS, Fancy & Colored 

Popper & Sons, Leo, 143 Franklin, New York, N. Y. 

GRAPHITE BEARINGS. See Bearings, Oil-less. 

GRID LEAKS. See Radio Receiver Parts. 

GRIDS, Resistance. See Units, Rods and Grids. 

GRINDERS, Commutator. See Tools, Commutator. 

GROUND LOCATORS. See Testers, Coil. 

GROWLERS, Armature. See Testers, Coil. 

GUARDS, Fan. See Wire Forms. 


HAMMERS, Rawhide. See Mallets and Ham- 
mers, Rawhide. 

HANGERS, Bali and Roller Bearing 

8S. K. F. Industries, Inc., 40 E. 34th, New York. N. Y. 

HEATERS, Industrial 

Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Ring. 
Space and Soldering Iron Heaters. 

Chromalox. See Edwin L. Wiegand Co. 

Trent Co., Harold E.. 618 N. 54th, Philadelphia, Pa. 

Wiegand Co., Edwin L., 7500 Thomas Bivd., Pittsburgh. Pa 

ee Tes ELEMENTS. See Units, Rods and 

rids. 


HEATPROOF LIGHTING PENDANT CORD. 
See Wire, Insulated (Asbestos). 


HOLDERS, Brush. See Brushes, Commutator. 


ILLUMINATION METERS. See Instruments, 
Portable and Switchboard. 


IMPREGNATING OVENS, Vacuum. 
dustrial. 
Compounds. See Wax and Compounds. 


INDUCTION COILS. See Coils, Finished. 


INSTRUMENTS, Laboratory Standard 

General Electric Co., Schenectady, N. Y 

Weston Elecl. Instrument Corp., 583 Frelinghuysen Ave.. 
Newark, N. J. 

INSTRUMENTS, Pocket 
Weston Elecl. Instrument 
Newark, N. J 


INSTRUMENTS, Portable and Switchboard 
General Electric Co., Schenectady, N. Y. 
Illuminometer. See Weston Elecl. Instrument Corp. 
Pin-Jack. See Weston Elecl. Instrument Co. 
Weston Elecl. Instrument Corp., 

Newark. N. J. 


INSULATION (Insulating) (Insulators) 


Chicago, I. 


See Ovens, in- 


Corp., 


Beads. See Beads, Insulating. 

Cloth. See Cloth, Insulating. 
Compounds. See Wax and Compounds. 
Cutters. See Strippers, Wire. 

Fibre. See Fibre. 

Lava. See Cores, Resistance Coil. 
Marble. See Slate. 

Mica. See Mica. 

Moldea. See Molded Insulation. 
Paint. See Paint, Varnish, Lacquer. 
Paper. See Paper, Insulating. 
Phenolic. See Fibre, Phenol. Also Molded Insulstioa. 


Porcelain. See Porcelain. 


Rubber. See Rubber, Hard. 

Slate. See Slate. 

Testers. See Instruments, Laboratory Standard. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 

Wax. See Wax and Compounds. 


INSULATORS, Canopy 

General Electric Co., Schenectady, N. Y. 

Macallen Co., 16 Marallen, Boston, Mass. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
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LOW 


FUSES 


RANGE 

INSTRUMENT LITTELFUSES, 
1/100, 1/32, 1/16, %, %. %. %. 
‘ 1, and 2 amps., positively 


protect meters, radios, amplifiers. ete. 





Also made in 1000, 5000, and 
10,000 volt ranges for broadcast 
equipment, ete. 


Write today for instructive bulletin. 
Littelfuse Laboratories 


1752 Wilson Ave., 


Chicago, tH. 





582 Frelinghuysen Ave.. 


582 Frelinghuysen Ave., 
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TRANSFORMER RELAY 


MERCURY CONTACT 


No open arcing, oxidation, 
pitting or corrosion 


INDUCES ITS OWN LOW 
VOLTAGE in PILOT CIRCUIT 


No external transformer 
required 


QUIET OPERATION 





Does not employ conventional clapper type armature. | 


Enclosed in steel cabinet—small in size and neat in 
appearance. 
amperes 290 volts. Directly handles motors up to 
1H. P. @Also available for 20 ampere heater 
loads. @ Pilot circuit 24 volts—.44 amperes. 


Write for Bulletin 110 


THE MERCOID CORPORATION | 


Sole Manufacturers of The Mercoid Switch 
4215 BELMONT AVENUE CHICAGO, ILLINOIS 


DRY - - DURABLE - - COMPACT 





_ (4 to 50 
RECTIFIERS 
cscs insinssisnamstcetseeeemasetiensegeihiininianinsaeegmmeeeeene 
for time clocks, burglar alarms, telephones, 
exciter lamps, speakers, signal systems, charg- 
ing batteries, amplifiers, amateur and broad- 
cast transmitting tube filament supply, volume 
indicators, relays, electric fuel pumps, electric 
organs and many other types of direct current 
equipment. Let our engineers assist you. 

Write for literature 


The B-L ELECTRIC fitad- Sal Sul) ———— 
MFG. COMPANY uaa someresee 


ST. LOUIS, MO. 


— ao g 
SSS Bass 










SALIENT FEATURES | 
MERCOID SEALED. 


Electrical Manufacturing 


MERCOID 





| 


@ Rating: 10 amperes 110 volts or 5 | 
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SHARON 
Specifications 
ASSURE 


SUCCESS 


“Sharon Specifications” provide the 
combined advantages of a high grade 
product and an outstanding engineering 
service ... steel strip and sheets of finest 
welding quality and workability .. . ex- 
perienced engineering and metallurgical 
cooperation that determines correct 
specifications for your particular require- 
ments. Improved quality of finished 
products, increased production efficiency, 
and greater economy are material results 
that have been gained by steel strip and 
sheet users through “Sharon Specifica- 
tions.” Learn first hand the practical 
benefits of this important, modern steel 
service. If you will drop us a line we 
will start a “Sharon Specifications” engi- 
neer to work on your own product 
problem. 


SHARON STEEL HOOP CO., SHARON, PA. 


SHARON 


HOT AND COLD ROLLED 
STRIP STEELS 
Examelile 


ENAMELING TRON 
v 


eon Oe 
STAINLESS STEELS 
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BEST BARE WIRE INS 


“= INSULATO 


High dielectric strength and heat 
tesistence. Bali and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc 


134 WN. JUNIPER ST PHILADELPHIA tars 
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INTERFERENCE ELIMINATORS. 
ference Eliminators. 


IRONS, Soldering. See Soldering Irons. 
KNOBS, Hard Rubber. See Rubber, Hard. 


LABORATORY (Laboratories) 
Ovens. See Ovens, Industrial. 
Rheostats. See Rheostats. 
Standard Instruments. Bee 

Standard. 
Testing. See Testing Laboratories. 

LACQUER, Paint. Varnish 

Acme Wire Co., New Haven, Conn. 

Chinalac. See Duiph Co., John C. 

Dolph Co., John C., 168 Emmet, Newark, N. J. 

Electric Lacquer. See Dolph Co., John C. 

General Electric Co., Section W-359, Bridgeport, 

Glyptal. See General Electrie Co. 

Linolac. See Mica Insulator Co. 

Miea Insulater Co., 200 Varick, New York, N. Y. 

Zapon Co., Stamford, Conn. 

Zophar Mills, Inc., 242 Lorraine. Brooklyn, N. Y. 

LAMINATIONS. 

Willor Mfg. Corp., 117 Mercer, New York, N. Y 


LAMINATED BAKELITE. See Fibre, Phenol. 
LAMP FILAMENTS. See Radio Tube & Lamp Parts. 


LAMPS, Vapor 


= Electric Vapor Lamp Co., 883 Adams, Hoboken, N. J 
eon Glow’’ ‘Cooper Hewitt.’ 


LAVA. See Cores, Resistance Coil. 
LEADS, Flexible (Commutator Brush). 


LENSES & JEWELS 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


LOCK WASHERS. See Washers, Lock. 


LOOP WINDERS AND SPREADERS. 
Machines. 


LUGS. Copper 

General Electric Co., Schenectady, N. 

ee Co., Providence, R. 1 

Sherman Mfg. H. B., Battle Creek, Mich. 
Wolverine Tube re: 1431 Central Ave., Detroit, Mich. 


LUMINOUS SPECIALTIES 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Section W-329, Bridgeport, Conn 
Radieye. See General Electric Co. 

MACHINE TENDERS 

Angie Steel Stool Co., Plainwell, Mich. 


MACHINES. 
Coil Taping. 
Coil Winding. 
Commutator Slotting. 


See Radio Inter 


Instruments. Laboratory 


Conn 


see Brushes. 


See Winding 


See Taping Machines, Coil. 
See Winding Machines. 
See Slotting Machines & Tools. 


Engraving. See Engraving Machines. 
Blotting. See Slotting Machines & Tools. 
Taping. See Taping Machines, Coil. 


Winding. See Winding Machines. 
MAGNET CONTROLLERS, Lifting. See Con- 
trollers, Lifting Magnet. 
MAGNET TESTERS. See Instruments. 
MAGNETIC CLUTCHES. See Clutches and Couplings. 
MAGNETS, Electro. See Electromagnets. 
MAGNETS. Lifting. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
MAGNETOMETERS. See Instruments, Pocket. 
MALLETS & HAMMERS, Raw Hide 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ml. 


MARKERS AND STAMPERS, Metal 
(Bee also ne Machines. ) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 


MEGOHMMETERS. See Instruments, Laboratory 
MELTING POTS AND LADLES, Solder 


Dunco. See Dunn, Inc.. Struthers 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 


MERCURY SWITCHES. See Switches, Mercury. 


METAL 
Finishing. 
Cutting Outfits. 


See Plating & Finishing. 

See Welding and Cutting Outfits. 

Marking Outfits. See Engraving Machines. Also Mark- 
ers and Stampers, Metal. 


METERS. See Instruments. 


MICA 

Shades. See Shades. Mica. 

Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools. 


T 


Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 





) 





Electrical Manufacturing 


Mica 

Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Consumers Kubber Co., 1302 Ontario, Cleveland. O. 
Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 


MOLDED. insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation. 


MOLDED Insulation 

Aico. See America Insulator Corp. 

Arcolite. See American insuiator Corp. 

American Insulator Corp., New Freedom, Pa 

American Record Corp., Scranton, Pa. 

Auburn Button Works, Auburn, N. Y. 

Braylite. See American Insulator Corp. 

Cetec. See General Electric Co. 

Chicago Molded Products Corp., 2144 Walnut. Chicago, Tl! 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 
Lacanite. See American Record Corp. 


Macallen Co., 16 Macallen, Boston, Mass. 

Phenolic. See American Record Corp. 

Reynolite. See Cutler-Hammer, Inc. 

Reynomold. See Cutler-Hammer, Inc. 

Stokes Rubber Co., Jos., Dept. M-F., Trenton, N. J. 

Textolite. See General Electric Co. 

MONEL METAL 

Driver-Harris Co., Harrison, N. J. 

MOTION PICTURE CABLE. 
sulated. 


MOTOR CONTROLLERS. See Controllers. Motor 


MOTOR ' STARTERS. See Controllers, Motor; 
Switches, Remote Control; Switches, Motor Start- 
ing: Switches, Snap, Heavy Duty; Rheostats. 

MOTORS 

Please refer to complete motor table in edito- 
rial section, page 35. 


NAME PLATE MACHINES. See Engraving Machines 
NEON SIGN CABLE. See Wire, Insulated 


NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. 
Gilby Wire Co., Newark, N. J. 
Riverside Metal Co.. Riverside. N. J. 
Seymour Mfg. Co., Seymour, Conn. 
NUT AND SCREW SETTERS 
Haskins Co., R. G., 4634 W. Fulton, Chicago, Tl. 
OHMMETERS. See Instruments. 
OIL-LESS BEARINGS. See Bearings, Oil-less. 
OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, Vulcanising. 
Drying, Conditioning, Enameling, Japanning, Veevu» 
Impregnating. 
General Electric Co. Schenectady. N. Y. 
Maehler Co., Paul, 2206 W. Lake, Chicago, Ill. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 
PAINT. See Lacquer, Paint and Varnish. 
PANEL (Panels) 
Meters. See Instruments, Portable & Switchboard. 
PAPER 
Bushings. 
Candles. 


See Wire, In- 


See Tubes, Paper. 
See Candles, Fixture. 
Cores. See Tubes, Paper. 

Fibre. See Paper, Insulating. 
Insulating. See Paper, Insulating. 
Sleeves. See Tubes, Paper. 
Tubing. See Tubes, Paper. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board. Fuller Board 
Armatite See Mica Insulator Co 
Armo. See Mica Insulator Co., 200 Varick, New York, N. Y. 
Brand & Co., Wm.. 268 Fourth Ave., New York, N. 1 
Campbellite. See National Vulcanized Fibre Co. 
S-F. See National Vuleanized Fibre Co. 
Kener Fibre & Specialty Co., 150 Bleecker St., 


See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 
Mica Insulstor Co., 200 Varick, New York, N. Y. 
Vational-Vuleanized Fibre Co., Wilmington, Del. 
Turbonite. See Brand & Co., Wm 

West Virginia Pulp & Paper Co., 230 Park Ave. a ie ee 
Wilmington Fibre Specialty Co., Wilmington, Del. 


PARAFFINE. See Wax and Compounds. 


PEGS. Armature 

Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 

Bead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL PLASTICS. See Molded Insulation. 


PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J 

Gilby Wire Co.. Riverside Ave.. Newark. N. J 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Seymour Mfg. Co., Seymour, Conn. 

PHOTO-ELECTRIC CELLS AND TUBES 

Dunn, Inc., Struthers, 134 Juniper, Philadelphia, Pa. 

Jeneral Electric Co., Schenectady, N. Y. 

Photronic. See Weston Electrical Instrument Corp. 

Weston Electrical Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 


PIGTAILS, Commutator. See Brushes, Commutator 


PILLOW BLOCKS. Bal! and Roller Bearing 
SKF Industries, Inc., 40 E. 34th. New York 


PINIONS. See Gears and Pinions. 


PLATENS, MOLDING : 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 


New York, 
Electrite. 





CUT JEWELS 
PRESSED JEWELS—LENSES 
SPECIAL MOULD WORK 


LEO POPPER & SONS 


GLASS 
JEWELS 


143-147 Franklin St., New York, N. Y. 
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Swivel Attachment Plugs 


They “Keep the Kinks Out 
of Cords,’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and _ base 
are stationary. Attached and 
detached with one hand. One- 
piece construction. Fit stand- 
ard Edison screw _ base 
sockets and_ receptacles. 


Benjamin Electric Mfg. Co. 


DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francliseo 





PLASTICS. See Molded Insulation. 
PLATES, Name. See Name Plates. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 
cA eee 
aker & Co.. Inc.. 54 Austt 
Wilco. See H. A Wilson Co a © 
Wilson Co., The H. 97 Chestnut, Newark, N. J. 
PLUG (Plugs) 
Attachment. See Plugs and Cord Sets. 
Fuses. See Fuses, Enclosed. 
. Bee Receptacles, Plug. 
See Flashers, Sign. 
See Radio Receiver Parts. 


PLUGS &¢ CORD SETS 

Aircool. See Belden Mfg. Co. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Renjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
Bryant Electric Co., Bridgeport, Conn. 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Piamond Braiding Mills. Chicago Heights, Ill. 
Generel Cable Corpre 430 Levingts 

General Cable Corp 0 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q 353, Bridgeport, 2. 
Hatfield Wire & Cable Co., Hillside, N. J. 


Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 
Telltale Tap. See General Electric Co. 
Unicord. See General Electric Co. 


POCKET METERS. See Instruments, Pocket. 


POINTS. Contact 


Platinum, Silver, Tungsten and Special [eee 
Raker & Co. Inc., 54 Austin, Newark, N. J. 
Wilco. See H. A. Wilson Co. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


POLARITY INDICATORS. See Instruments, Pocket. 


PORCELAIN 
Beads. See put, Insulating. 
Refractory. See Cores, Resistance Coll. 
Tubes. See Porcelain. 
PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
Colonial Insulator Co., Akron, _ 
» Ohio. 


fauthan Mfg. Co., East Li 
Nu-Blac. See Star Porcelatn Co. 
Porcelex. See Colonial Insulator o 
Star Porcelain Co., Trenton, N. 
7. . ~ Star a oe. mn 
niversa ie it, 
Vitrolain. See Star Secale Co. a 
POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Oo., Akron. Ohio. 
POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 
POTENTIOMETERS (instruments). 
Laboratory 
POTENTIOMETERS 
Receiver Parts. 
POTS, Glue, Melting, Annealing, etc. 
Industrial. 
PRESS 
Board. See Paper, Insulating. 
Punches and Retainers. See Punches and Retainers. 
PRESSES, Stamping. See Presses, Pumching & 
Bending. 
PULLEYS, Motor Shaft 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 


PUMPS, Vacuum 
(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 


RACKS, Storage, Steel. See Factory Furniture & 
Equipment. 

RACKS, Wire Reel 
(Tension Type.) 

General Electric Co., Schenectady, N. Y. 
eator.) 

RADIO CABLE. See Wire, Insulated 


RADIO INSTRUMENTS. See Instruments. 
9 


See Instruments, 
(Radio Control). See Radio 


See Heaters, 


(Tension Indi- 


WILLOR 


Mrc. Corp. 


LAMINATIONS 


Metal Stampings 
Radio Parts—Dies 
117 Mercer St., New 

York, N. Y. 
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for Reliable, Small Unit. 
POWER 


The new SYNCHRON meets 
the need for a_ small, low 
priced self-starting synchro- 
nous motor that will deliver re- 
liable service without frequent 
attention. 

Self - starting, self - lubricating, 
ruggedly constructed — SYN- 
CHRON combines all the re- 
finements in design that make 
for long wear and trouble-free 
service. Instead of the com- 
monly used brass _ bearing, 
SYNCHRON uses an unusually 
long Babbitt bearing. Field 
laminations are firmly bolted 
together—rotor and gears are 
well protected and coils care- 
fully insulated. Sealed oil 
chamber provides lifetime lu 
brication. SYNCHRON operates on 110 volts, 60 cycles, with 1800 
to 1 reduction gear. Measurement over all 3%” x 2%” x 1%” 

In addition to automatic self-starting, SYNCHRON’S ‘patented rotor 
provides maximum speed instantaneously at the introduction of a 
current. 

Its low price, economy of operation, accuracy and reliability make 
SYNCHRON the motor for a wide range of time control devices, 
coin meters, advertising novelties, sign flashers, intermittent control 
devices, and other applications. Write today for quantity prices and 
a sample of this new synchronous motor. 


HANSEN MANUFACTURING CO. 


Princeton, Indiana 


SYNCHRON | 


THE PERFECT SMALL MOTOR 








OUR 





Insulated Wire Strippers 
—A Big Help 
At Low Cost— 


Guaranteed by Trial 


We specialize on equipment for 
removing insulation from any 
wire or coil lead as required for 
any electrical connection. 


One of our motor driven tools 
will save you time, money and 
trouble, and improve quality of 
work. Let us suggest the best 
equipment for your job. De- 
scriptive bulletin and low prices 
mailed on request. 


The Wire Stripper Company 


1727 Eastham Ave., E. Cleveland, O. 


















‘“‘We wouldn't think of using 
anything else!” say reports coming 


from users of 


(Rubyflnid || | SOLDERING & TINNING 
{soLneRnc ~ Tin! FLU X 


i FLUX ; The old favorite for 25 years. It’s favored 
: ; because of its superior fluxing qualities, 
non-corrosive features, and it’s free from 
; == j objectionable fumes. It makes cleaner, 
The Ruby Chemical Co.} tighter and more lasting joints. Now avail- 
$cc able in 3 forms—Liquid—Paste—Core Sold- 
er. Send for free samples. 


THE RUBY CHEMICAL CO. 
60 McDowell St. Columbus, 


$ FOR ALL METALS 


: 
: 
Leereccercesececerccewers 





Ohio 











OUR EXPERIENCE 
in molding eee 


IS YOUR GAIN 


Over fifty years successful molding experience 
back of every part produced means you gain 
hues aoe 












































ACCURACY 
UNIFORMITY 
STRENGTH 
ECONOMY 
BEAUTY 


and any 
SPECIAL CHARACTERISTICS 


that you may want incorporated in your 


molded parts. 


There never need be any doubts or later re- 
eT asa sg: when you trust the production oh 
your molded parts to AUBURN. 


No specifications too « xacting or difficult! 


WA eta yours? 


TH at ly. WORKs Tr 


AUBURN 
NEW YORK 
Manufacturers of Cellu 1 Sheets and Rods 


Molders of Bakelite, Durez, Celluloid 


Sr th Ciena a askon, etc 


MOLDED 


dl NP 
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CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 


stantly in mind that, above 
contact points must 


is part of the problem. 


BAKER & CO., INC. 


54 Austin St., 


all 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 


Newark, N. J. 





RADIO RECEIVER PARTS 
B-L Electric Mfg. Co., 19th and Washington Ave., St. 
Louis, Mo. 
Halidorsen Co., 4500 Ravenswood Ave., Chicago, Ill. 
Signal Elec. Mfe. Co., Menuminee, Mich 
Ward Leonard Electrie Co., 38 South, Mount Vernon, N. Y. 
RADIO TRANSFORMERS. See Radio Receiver Parts. 
RADIUO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, Mesh 
Tubing, Special Stampings and Screws. 
Driver- Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark. NJ. 
Roebling’s Sons Company, John A., Trenton, N. J. 
RANGE 
Switches, Rotary Snap. See Switches, Snap; Heavy Duty. 
Wire. See Cord, Heater. 
RAWHIDE GEARS. See Gears & Pinions, Rawhide. 
mp. ets 
Neon Tube. See Electrodoes ae ‘Gas Signs. 
RECEPTACLES, Plug, Heavy Duty 
Battery Charging, Welding. \eechine Tool, Extension. 
Bryant Electric Co., Bridgeport, Conn. 
Paul Ave., Milwaukee, Wis. 


Plates, 


Cutler-Hammer, Inc., 1284 St. 
General Electric Co., Section W-329, Bridgeport, Conn. 
RECTIFIERS 


B-L Electric Mfg. Co., 19th & Washington Ave., Chicago, Ill. 


REFRIGERATOR CONL-NSER UNITS. See Oon 
denser Units, Refrigerator. 
REGULATORS, Speed. See Rheostats, also 


Controllers, Motor. 


REGULATORS, Temperature 

Dunco. See Dunn, Iinc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Lockswitch. See Minneapolis-Honeywell Regulator Co., 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis, Minn. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa 


REGULATORS, Voltage 
Rotor. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


RELAY CIRCUIT CONTROL WIRE. See 
Armored Cable, Asbestos Insulated. 


RELAYS 
(See also Circuit Breakers and Thermostats.) 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Mid Getts. See Dunn, Inc 

Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 

Ward Leonard Electric Co., 


2816 Fourth Ave., 
87 South, Mount Vernon, N. Y. 


ae Ts Instrument Corp., 582 Frelinghuysen Ave., 
Zenith Electric Co., Inc., 587 So. Dearborn, Chicago, Ill 
RELAYS, PHOTO-ELECTRIC. See Photo-Electric 


Cells and Tubes. 


REMOTE CONTROL SWITCHES. See 
Remote Control. 


RESINOID PLASTICS. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, Electric. 
Wire. See Wire, Resistance. 


RESISTORS. See Resistors, also Units, Rods & Grids. 

RESISTORS 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 

Globar Corp., Niagara Fails, N. Y. (Non-Metatlic.) 

Ward Leonard Electric Co.. 87 South. Mount Vernon 

Industrial Div., 8. 8. White Dental Mfg. Co., 152 W. 
St., New York, N. Y. 

RESURFACERS, Commutator. See Stones, 
mutator; also Tools, Commutator Truing. 


REVOLUTION COUNTERS. See Tachometers. 


RHEOSTATS 
Motor Controlling. See Controllers, 


stats. 
See Radio receiver Parts. 


Radio. 
Sewing Machine. See Controllers, Motor; also Rheostats. 
10 


SCREW MACHINE 


P aoouvucTtTs’ 
Send us your specifications for an estimate 


LINDEN & COMPANY 
in Brass of Steel 891 Broad St., Providence. R. |. 


Switches, 


See Molded Insulation. 


N. Y 
42nd 


Oom 


Motor; also Rheo- 





Electrical Manufacturing 


RHEOSTATS 


Motor Starting, Field and saeat Regulating. Meter Test 
ing. Plating Tank. Dimm ” ” om 

Controlite. See Ward Leenere | Electric Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
uenerai Electric Co., Schenectady, N. Y 
Universal. See Ward Leonard Electric Co. 
Vitrohm. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 


RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller 


RUBBER. 
Tape. See Tape, 
RUBBER, Hard 


Hard Rubber, Ebonite, Vulcanite, Bushings, 
Gears. 


Stokes Rubber Co., Jos., Trenton, N. J. 


RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, 


Goods. 
Toycraft Rubber Co., Ashland, Ohio. 


SCREW ORIVING MACHINES 

Haskins Co., R. G., 4657 W. Fulton, Chicago, Il. 
SCREW MACHINE PRODUCTS 

Rarnes Co., Wallace. Bristol, Conn. 

Brandywine Fibre Products Co., Wilmington, Del. 
winden & Co., 391 Broad, Providence, &. 1. 

Peck Spring ©., Plsinville, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREW SETTERS. See Nut and Screw Setters. 


SCREWS, Machine 
Progressive Mfg. Co., Torrington, Conn. 


SEALING CEMENT. See Wax & Compounds. 
sEALS, Oil. See Cups, Oil and Grease. 


SEPARATORS, Magnetio 
Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
“gen eleceris Products Corp., 425 8. Clinton ave.. 
chester, 
SHADES 
Mica. See Shades, Mica. 
Molded. See Molded Insulation. 
SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 


SHAFT COUPLINGS. See Clutches & Oouplings. 
Transmission. 


SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., Providence, R. 1. 

SHIELDED CABLE. See Wire, 
also Cord, Flexible; Heavy Duty. 


SHUNTS, Instrument. 
SIGN FLASHERS. 


SILK 
Cloth. 
Tape. 
Thread. 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Handy & Harman, 57 William, New York, N. Y. 
Sil Fos. See Handy & — Co. 

Wilco. See H. A. aD 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


SILVER SOLDER. See Solder, Silver. 


SLABS, Switchboard. See Asbestos; Molded Insuls 
tion; Slate; Soapstone. 
SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 
General Electric Co., Schenectady, N. Y. 


SOCKET (Sockets) 
Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 
Shells. See Shells, Screw Socket. 


SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Il. 
General Electric Co., Section W-829, Bridgeport, Cona. 
SOCKETS AND RECEPTACLES, Lamp. 
Metal, Composition or Porcelain; Pull Chain, Push 


Through. Key & Keyless Types. Also Sign Receptacles 
Bryant Electric Co., Bridgeport, Conn. 


Rubber and Friction. 


Discs, Knobs, 


Mechanical Rubber 


Insulated; 


See Instruments, Laboratory 


See Flashers, Sign. 
See Cloth, Insulating. 


Bee Tape; Cotton, Linen, Silk. 
See Yarn and Thread. 


seneral flectric Co., Seciton W-329, Bridgeport, Conn. 
SOLDER, Acid Core 
Ruby Chemical Co., 60 McDowell, Columbus, Ohio. 
Rubyfiuid. See Ruby Chemical Co. 
SOLDER, Aluminum 
Platt Bros. & Co., Waterbury, Conn. 
SOLDER, Silver 
Gandy & Harman . William, New York. Y 
Wilson Co., The H. A., 97 a N. J. 
SOLDERING 

Compounds. See Soldering Compounds. 

Irons. See Soldering Irons. 

Lugs. See Lugs, Copper. 8 

Pots. See Melting Pots & Ladies. 


SOLDERING COMPOUNDS 

Stick, Paste, Flux, Salts, Fluid. 
General Electric Co., Section W-329, Bridgeport, Conn. 
Red-Letter. See Ruby Chemical Co. 
Ruby Chemical Co., 60 McDowell, Columbus, Ohio. 
Rubyfluid. See Ruby Chemical Co 


SOLDERING IRONS 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


Genera! Electric Co., Schenectady, N. Y. 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa 
11 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes,Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








SOLDERING TROUGHS & POTS 


Trent Co., Harold E., 618 N. 
SOLENOIDS. See Coils, Finished. 
SPAGHETTI. See Tubing, Varnished Fabric. 
SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS. 
Universal Gear Corp., 1900 Martindale, Indianapolis, Ind. 


SPRINGS 

Barnes Co., Wallace, Bristol. Conn. 

a ee Inc., 6400 Miller Ave., Detroit, 
en. 

Cuyahoga Spring Co., 10322 Berea Road, Cleveland, O. 

Fischer Spring Co., Chas., 238 Kent Ave., Brookiyn, N. Y. 

Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Il. 

Lee Spring Co., 84 Main, Brooklyn, N. Y. 

Peck Spring Co.. Plainville. Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAINLESS STEEL. See Steel, Stainless. 
STAMPERS, Name Plate. See Engraving Machines. 
STAMPINGS, Fibre. See Fibre. 


STAMPINGS, Sheet Steel 

Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. O. 

_ Pressed Steel Co., Robison & Weiser Sts., Reading, 


inte Steel Hoop Co., Sharon, Pa. 


STAMPINGS, Smaii 
Small Stam Metal Parts for Electrical Devices. 
Barnes Co., _ Bristol, Conn. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, 0. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Foster = Bros., Co., Theodore W., 102 Richmond, Provi- 
dence, Lt. L. 
Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 
Guarantee Specialty Mfg. Co., 9610 Carr Ave.. Cleveland. O 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer dence, R. I 
S & A Ce., Paris, Il 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Signal Flec. Mfg. Co.. Menominee. Mich 
Willor Mfg. Corp., 117 Mercer, New York, N. Y. 


STARTERS, Motor. See Controllers, Motor, 
Switches, Remote Control; Switches, Motor Start 
ing; Switches, Snap Heavy Duty; Rheostats. 


STEEL SHEETS, Electrical 
Newport Rolling Mili Co., Newport, Ky. 
Republic Steel Corp., Youngstown, O. 
Sharon Steel Hoop Co., Sharon, Pa. 
8il-Con. See Republic Steel Corp. 


STEEL, STAINLESS 
American Stee! & Wire Co., 208 S. La Salle, Chicago, Ill. 
Sharon Steel Hoop Co., Sharon, Pa. 


STEEL, Strip 

American Steel & Wire Co., 208 8. 
Barnes Co., Wallace, Bristol, Conn. 
Republic Steel Corp., Youngstown, 

Bharon Steel Hoop Co., Sharon. Pa. 
8il-Con. See Republic Steel Corp. 


STOOLS, Factory. See Factory Furniture & Baquip 
ment. 


STRIPPERS, Wire 
E-Z. See Pyramid Products Co. 
Pyramid Products Co., 2311 8. State, Chieago, Tl. 


SPEEDCRAFT. See Wire Stripper Co. 
Wire Stripper Co., 1727 Eastham Ave. E., Cleveland, 0. 


SWITCHBOARD 
Instruments. See Instruments, Portable. 
Slabs and Barriers. See Asbestos; Molded Insulation: 
Slate; Soapstone. 


SWITCH (Switches) 
Battery & Baby Knife. See Switches, Battery. 
Canopy. See Switches, Snap. 
Conveyor. See Switches, Remote Control. 
Feed Through. See Switches, Snap. 
See Switches, Snap. 
Float. See Switches, Tank. 
Limit. See Controllers, Motor. 
Mercury. See Switches, Mercury. 
Motor Starting, Magnetic. See Controllers, Motor. 
Motor — Non- Magnetic. Bee Switches, 
Starting. 


54th, Philadelphia, Pa. 


La Salle, Chicago, Ill. 
(Hot Rolled.) 


0. 
(Hot and Cold Rolled.) 


Motor 
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SPONGE RUBBER and 
SOLID SOFT RUBBER SPECIALTIES 


Can solve many of your construction 
problems. Ask us to help you! 


The Toycraft Rubber Co., Ashland, Ohio 
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Stove Legs 


Up to 40’ in length 


In low carbon and other steels 





Stampings of Low Carbon and Alloy 
Steels, Heat Treated to rigid specifica- 
tions. Stainless Steels—Hot Stampings 
—Press Forgings (replacing drop forg- 
ings and made without draft)—and 
Stampings of High Carbon Steel. 


Every process from the original design 

and the manufacture of dies, to the 

Diff finished product. Modern machinery 

ituser and shop. Complete Eranioa. 

Testing Laboratory guarantees ana 
eee and physical properties of all steel ae 
Motor Cover 

Header for 


Heater Unit 

























Our wide experience in ae and 
developing parts previously made in 
castings makes us econaiie equipped 
to handle such problems. Send your 
blueprints, or descriptive matter, and 
we'll suggest applications of stampings 
where you are now using castings. An 
inquiry may mean a considerable cut in 
your production costs. 






PARISH PRESSED STEEL CoO. 
Robison & Weiser Sts., Reading, Pa. 





NEW YORK'S 
BIGGEST VALUE 


© FINE ROOM44 BATH e 


50 


SINGLE 


OO 
DOUBLE 


A modern, new hotel located in heart of 
New York, 100 feet West of Broadway 
convenient yet quiet. Each room has 
bath, circulating ice water, electric fan, 
Beauty-rest mattresses, exceptional 
furnishings and atmosphere. 


Hotel 
Piccadilly 


227 WEST 45% ST. NEW YORK 
























“TURBO is the only 


tubing impregnated 
inside as well as out- 


side, Mr. Buyer—”’ 

















“Well, what is the difference?” 


“Why, the average spaghetti is just dipped, 
usually, while every strand of TURBO is 
repeatedly impregnated and baked—you can 
prove that by scraping it.” 


“What advantages does this give TURBO?” 
“First, safety — TURBO withstands higher 


voltages and burns eight times slower than 
any other tubing; second, permanence— 
TURBO will outlast any other tubing under 
exposure to weather, water, oils and acids. 
And third, convenience—it’s so flexible you 
can’t twist it out of its tubular shape; and 
fourth, the smooth, glassy inside surface 
speeds up assembly.” 


“Well, we want the best sleeving on our 
conductors—the best protection is none too 


good for our product.” 


*You’re wise, Mr. Buyer. You'll never have 


any breakdowns to trace to TURBO.” 


For your convenience, TURBO Oil Tub- 
ing is available in 30 sizes from .020 to 
7,"’ I.D. in three foot lengths wrapped in 
bundles for easy handling. Send for a 
free test card containing 15 sizes of 
TURBO, and test it yourself. 


TO Re 
Oil 


WILLIAM BRAND & CO. 
268 Fourth Ave., New York City 






Our other products: Mica Plate, Block 
Mica, Precision Gauge Mica Conden- 





TUBING 












































































































CE-RAM-IC 
MERCURY SWITCHES 


Type 2E15HS, 
15 Amps., takes mo- 
mentary overload of 
100 Amps. incandes- 
cent lamps. 


— sheets on re- 


E. MACHLETT & SON 


Established 1897 


50 William St., Long Island City, N. Y. 


rated 








Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 


Electrical Manufacturing 


























Send us your specifications 


CUYAHOGA SPRING CO. 


10322 Berea Road, Cleveland, Ohio 





SHERMAN 
TERMINALS 


SOLDERING LUGS 
SET SCREW CONNECTORS 
TINNED SPLICING SLEEVES 


H. B. SHERMAN MFG. COMPANY 
Battle Creek, Mich. 





=a ae Push Button. See Switches, 
ontrol. 

Pressure Regulating. See Controllers. 

Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 

Temperature Control. See Switches, Mercury. 
Tank. See Switches, Tank. 

Time. See Switches, Time. 


SWITCHES, Battery and Baby Knife 
Bryant Electric Co., Bridgeport, Conn. 
Kendrick & Davis Co., Lebanon, N. H. 


SWITCHES, Mercury 

Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co. 
Cooper-Hewitt. See General Electric (Co. 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


Remote 


Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
a Electric Vapor Lamp Co., 883 Adams, Hoboken 

Hywatt. See Minneapolis-Honeywell Regulator Co. 


Kon-nec-Tor. See General Electric Co. 

Kontazx. See Leland Electric Co. 

Kontrolar. See Leland Electric Co. 

Leland Electric Co., Dayton, Ohio. 

Mechlett & Son, E., 50 William, Long Island City, N. ¥ 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave.. 
Minneapolis, Minn. 

Nash, J. H., Dayton, Ohio. 


Perfect. See Nash, J. H. 
Ward Leonard Electric Co., 33 South, Mount Vernon, N. Y. 


SWITCHES, Remote Control 

Push Button, Magnetically Operated 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Duneo. See Dunn, Inc., Struthers 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia. Pa 
General Electric Co., Section Q-353, Bridgeport, Conn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ml. 


SWITCHES, Snap 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
General Electric Co., Section Q-353, Bridgeport, Conn. 
SWITCHES, Snap; Heavy Duty 

Heavy duty rotary snap switches for Electrie Range and 

Smal! Motor Control. 

Bryant Electric Co., Bridgeport, Conn. 
General Electric Co., Section Q-358, Bridgeport, Conn. 
SWITCHES, Tank 
General Electric Co., Schenectady, N. Y. 
SWITCHES Time 

(Automatic Clock Operated.) 
General Electric Co., Schenectady. N. Y. 
Walser Automatic Timer Co., Chrysler Bldg., 


Zenith: iectrie Co., Inc., 537 So. Dearborn, Chicago, Il. 
SYNCHROSCOPES. See Instruments. 
TABLES, Steel. See Factory Furniture & Equipment 


TACHOMETERS 
Speed Indicators, Speedometers, 


> 


Revolution Counters. 


Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Weston Elec. Instrument Co., 582 Frelinghuysen Ave.. 
Newark, N. J. 


TANKS, THERMOMETER CALIBRATION 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 


ent @y— LEE-BUILT 


Se 


SPRINGS ce 


For Every Purpose 


LEE SPRING CO.,INC. 
34 Main:St., Brooklyn, N 


New York, 





TAPE; Cotton, Linen, Silk 

Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1302 Ontario, Cleveland, 0. 
Criterion. See Consumers Rubber Co. 
General Electric Co., Schenectady, N. Y. 
Mica Insulator Co., 300 Varick, New York, N. Y. 
Noxall. See Consumers Rubber Co. 


TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 

General Electric Co.. Schenectady. N. Y. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Paragon. See General Electric Co. 

Roebling’s Sons Co., A., Trenton, N. J. 


TAPE. Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section W-359, Bridgeport, 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro Inc., Cranston, 1. 

Voltape. See Respro Inc. 

TAPING MACHINES, ~~ 

Respro, Inc., Cranston, R. I. 


TAPPING MACHINES 
Haskins Co. R. G., 4657 W. Fulton, Chicago, Il. 


TELEPHONE WIRE & CORD. See Wire, 
Insulated. 


TERMINALS & CONNECTORS 

Low Tension, Secondary Terminals and Connectors. 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1481 Central Ave., Detroit, Mich. 


TESTERS, Coil 
(Includes Armature Growlers, 
portable testing devices). 
Weston Elecl. 
Newark, 


TESTING INSTRUMENTS. 


TESTING LABORATORIES 

Saker & Co., Inc., 54 Austin, Newark, N. J. 

TESTING OVENS. See Ovens, Industrial and 
Laboratory. 

THERMO INSTRUMENTS. See Instruments. 

THERMOMETERS 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 

THERMOSTAT CONTROL CABLE. 
Armored Cable, Asbestos Insulated. 


THERMOSTATIC METAL 
Baker & Co., Inc., 54 Austin, Newark, 
Chace Valve Co., W. M., 1608 Beard Ave., Detroit, 


Conn. 


trouble shooters and other 
See also Instruments. 
pes Corp., 582 Frelinghuysen Ave., 


See Instruments. 


See 


z 


Mich. 


Wileo. See H. A. Wilson Co. 

Wilson Co., The H. A., “oT Chestnut, Newark, N. J. 

THERMOSTATS 

Airswitch. See Minneapolis-Honeywell Regulator Co. 

Dunco. See Dunn, Inc., Struthers. 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
— Electric Co., Schenectady, N. Y. (For Melting 
‘ot. 


Chicago? Ill. 
2810 Fourth Ave., 


Mercoid Corp., 4215 Belmont Ave., 

Minneapolis-Honeywell Regulator Co., 
——— Minn. 

Pigmy. See George Ulanet Co. 

Pyrotherm. See Mercoid Corp. 

Sensatherm. See Mercoid Corp. 

Supreme Electric Products Corp., 425 8S. Clinton Ave., 

hester, N. Y. 

Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 

Ulanet Co., George, 85 Columbia St., Newark, N. J. 

Vasafiame. See Mercoid Corp. 


TIMERS, Automatic 
See Switches, Time, Automatic. 
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Con-Tae-Tor 


MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
ina great variety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR CoO. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 














“PERFECT” 


Mereury Switehes 


Standard and Heavy-Duty 
Time-Delay and Magnetic 
@ Types. Specialists in mak- ® 
ing Mercury Switches to 
order. 
Illustrated catalog of 41 designs on 
request. 


J. H. NASH, Distributor 
DAYTON OHIO 





TIMING DEVICES 
Walser Automatic Timer Co., Gute Bldg., ao. York, 


Zenith Mlectrie Co., Inc., 537 So. Dearborn, x 


TINSEL, Cord and vieeed 

Belden Mfg. Co., 4633 W. Buren, Chicago, Il. 
Diamond Braiding Mills, ake Heights, Ml. 

General Electric Co., Section W-359, Bridgeport, Conn. 
Rockbestos Products Corp., 357 Nicoll. New Haven, Conn. 


TOOLS, Portable. Motor Driven 
(Flexible Shaft for Grinding. Drilling and Buffing.) 
Haskins Co., BR. G., 4634 W. Fulton, Chicago, Ill. 


TRANSFORMER (Transformers) 
Instrument. See Instruments. 
Radio. See Radio Receiver Parts. 
Gas Tube Stgn. See Transformers. 
Ot) Burner Ignition. See Transformers. 
TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 


Section W-359, Bridgeport. 
Ravenswood Ave., Chicago, 
Mercoid Corp., ” 4215 Belmont Ave., 

Ward Leonard Electric 


poses. 
General — Co., Conn. 
‘alldorson 


Chicago, Ill. 
Co., 87 South, Mount Vernon, N. Y. 


TRANSMISSION CLUTCHES & COUPLINGS. See 
Clutches & Couplings. 


— FINDERS. See Instruments; also Testers, 


TRUCKS, Steel. See Factory Furniture & Equipment. 
TUBE (Tubes) (Tebing) 


— 2 om Bes a. Brass & oom. 
same. & Copper 

vibes "hee 

Fibre an” .~ Candles, Fixture 


Flexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mica. 

Paper. See Tubes, Paper. 

Platinum. See Platinum. 

Porcelain. See Porcelain. 

Pyrometer. See Cores, Resistance Coil. 

i. ae Coil. 


Har 
Varnished Fabric. See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co., 10830 Berea Rd., Cleveland, 0. 
Cross Paper Products Corp., 2595 Third Ave., New York. 


N. Y. 
Paper Tube Co., 1718 N. Damen Ave., Chicago, Ill. 


TUBING, Brass & Copper 
General Cable Corp., 420 Lexington 
Wolverine Tube Co., 1481 Central Ave., 


TUBING, Flexible Metallic 
Angenpte Wire & Cable Co., 25 Broadway, New York, 


Cuyshoga Spring Co., 10822 Berea Road, Cleveland, O. 
Fischer Spring Co., Chas., 288 Kent Ave., Brooklyn, N. Y. 


TUBING, Varnished Fabrio 

(Spaghetti.) 
Bentley, Harris Mfg. Co., Lime, Conshohocken, Pa. 
Brand & Co., William, 268 Fourth Ave., New York N. Y. 
Empire. See Mica insulator Co. 
General Flectric Co., Section W-359, Bridgeport. Conn. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Turbo. See Brand & Co., Wm. 


Ave., New York, N. ¥ 
"Detroit, Mich. 


" 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
= ate, Also washers end stampings of any @ 
ta! 


Low Prices 


9610 ae — md Mis, Co. and, Obie 




















1 pur- 


Onn. 


N. Y. 


stern, 


ment. 
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STEEL EQUIPMENT 


for FACTORY—OFFICE—SHOP 


Our 112-page Catalog “C” and supplementary 
Catalog M-S covers a complete line in many 
patterns and sizes. 


We Build Equipment Special to Your Order 
S Stools - Chairs - Benches § 
T Cabinets - Tables - Racks T 
E Trucks - Tool Stands - Bins FE 
E Desks - Bench Legs - Drawers E 
L Write your needs to L 


ANGLE STEEL STOOL COMPANY 
PLAINWELL The Steel Equipment People MICHIGAN 





00 = 
ye pony aes BATH 


D CHESTNUT STS., PHILADELPHIA 





FOR SALE 


Very reasonable, in whole or part, complete equipment for 
manufacturing miniature lamps, including coil winding, 
basing, sealing, exhausting, glass cutting and beading ma- 
chines, etc. Write 
J. W. McLELAND 
434 Stinson Blvd., Minneapolis, Minn. 


SRUGNUNOUETAAUDODEDAOOOEENDOOOUUEDDEOULEOEOOUOEREOUAUSEROOUOOCLEOUIEEEDOUOOONSECOUDODGSOUUROOUGUUDOOUDOUOIERULOLOEOOUTORSCOODOOOOERRSOOSEGORUOOELONNODOOSRERtO ORES 


The Classified Index of 
MATERIALS, PARTS 
and EQUIPMENT 


is a valuable aid to intelli- 
gent buying . . . use it 
o. - Felertoit... it 
will help you locate what 
you want with the mini- 
mum of trouble. 
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DeWitt Operated Hotels 
feature 
Unusually Comfortable Rooms, 
the Finest of Foods 
and 
Rates Starting at $2.50 Single 
























In CLEVELAND Its 
THE HOLLENDEN 


ELMER HOGREN, MGR. 


DeWitt 1050 Rooms, all with Bath 
Operated 4-Station Radio Speaker in Every Room 


Hotels In COLUMBUS Its 
are THE NEIL HOUSE 


Fine Hotels, TOM A. SABREY, MGR. 
Located 650 Rooms, all with Bath 


in se In AKRON Its 
of their THE MAYFLOWER 


espective C. J. FITZPATRICK, MGR. 
iti 450 Rooms, all with Bath 
ities 4-Station Radio Speaker i in Every Room 





c 


SUGUOREAOEAEOOEUOEGESUEORAETONTERUAUTEUEEEORUSOOSELERO RE RRERRA GEA EOGEAUUEO EEO EIUEOEAEEAOETSEC EEC EEEOECEEUGEEEUCEE EEO EEEDUA EEO UEROUUSEU ROSES CERES OO DREDEAINN TEES 


TWO INVENTIONS READY FOR 
MANUFACTURE 


(Demonstrating models) 

(1) Multiple Unit Electric Chicken Rotisserie. Market— 
Roadstands, Lunchrooms, Restaurants. Moderate price. 
Efficient operation. Attractive display. Adapted for 
window or counter. Portable. Compact. 

(2) Simultaneous Frankfurter Roaster and Roll Toaster. 
Small Counter device. One, two, three or four units 
served in 2 minutes. No competitive device now on the 
market. Attractive counter display. 


Ue 


PTL 
HUTA UROEAUDADEODEODDORADOGRAGRODEADOOEEOEOODOEODEORE ESE 


Address—Benjamin Webster, Patent Attorney, 
Room 1708A, 15 East 26th St., New York City 


FODUUEOOEUOEUEUADOGESDORSEOOUGCOUDEOEASSAEOOSOOUDOOEOOOUE AOL ERO DOSES ON POUOERSEOOEUDEOEOEEOGDEOGUOSUDEOOEOSOCONSEEESAEOUOROEAOTOO ORE LEO ROSE CORI EOODOOREORORELEC, 


TUONEOALEDERQE RUE DOROOEOEEOEOOOONE 















The Month’s 


Electrical Patents 








For a complete list of all 
electrical patents issued for 
the month preceding publica- 
tion see page 58 of this issue 
of Electrical Manufacturing. 
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3 Element 


THERMOSTAT 


For Heating Pads, Appliances, Etc. 


Adjust- 
able to 
250° F. 


1 Amp. 
110 Volt 


(Full Size) — 


GEORGE ULANET CO. 
85 Columbia St. Newark, N. J. 


Designers of Thermal Controls 


TIMERS 


Specially adapted for use on 
machines, appliances and 
metors requiring regular, ae- 
curate time interval opera- 
tion. A variety of movements 
and housings, standard and 
special. Also spring and syn- 
chronous motor time switehes. 


WALSER AUTOMATIC TIMER CO. 
Chrysler Bidg., New York, N. Y. 


Write for literature 





TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TWISTERS, Wire. See Strippers, Wire. 


UNDERCUTTERS, Mica. See Slotting Machines & 
Tools. 


UNITS, Rods and Grids, Resistance 
Chromalox. See Edwin L. Wiegand Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., 
Dur-ristor. see Cutier- Hammer, Inc. 
Globar Corp., Niagara Falls, N. Y. 
Louthan Mfg. Co, 
Louthite. 


Milwaukee, Wis. 


(Non-Metallic. ) 

East Liverpool, Ohio. 

See Louthan Mfg. Co. 

Ribfiex. See Ward Leonard Electric Co. 

Ribohm. See Ward Leonard Electric Co. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Trent, Harola E. 618 N 54th, Philadelphia, Pa. 

Vitrohm. See Ward Leonard Electric Co. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 
Wiegand Co., Edwin L. 7530 Thomas Bivd., Pittsburgh, « - 


VACUUM DRYING & IMPREGNATING. See Ovens. 
VALVES, Electrically Operated 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Minneapolis Honeywell egulator Co., 2810 fourth Ave. 
Minneapolis, Minn. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., 


Rochester, N. Y. 


VARNISH (Varnished) 
Paint. See Lacquer, Paint. Varnish. 
Tape. See Tape, Varnished Fabric. 
Tubing. See Tubing, Varnished Fabric. 


VARNISH CONTROL UNIT 
Dolph Co., John C., 168 Emmet, Newark, N. J. 


VOLTMETERS. See Instruments. 
WASHERS, Fibre. See Fibre. 


WASHERS, Lock 
—— Lock Washer Co., 2538 N. Keeler Ave., Chi 
cago, > 


WASHERS, Metailic 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 
Massachusetts Machine Shop, Inc., Boston, Mass. 


WASTE CANS, Steel. 
Equipment. 


WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, Potheads, Bat 
tery Tops and Bolt Head Tops; Impregnating; Saturatine 
and Finishing; Chatterton’s Compound; Sealing Cement. 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Candy & Co., 351 & Maplewood Ave., Chicago, Lil 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
General Electric Co., Section W-359, Bridgeport, 
Nu-Blac. See Star hoa Co. 
Roebling’s Sons Co., , Trenton, N. J. 
Star Porcelain Co., Tree ’N. 
Zophar Mills, Inc., 242 ‘Larseina. Brooklyn, N. Y. 


WEBBING. See Tave; Cotton, Linen, Silk. 


See Factory Furniture & 


Conn. 
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Auto- 

matic Reset 

Cyele, interval. Let 
solve your timing 


Write for Bulletin 540 
ZENITH ELECTRIC CO., Ine. 
Manufacturers 
537 Se. Dearborn St., Chicago, Ill. 
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fT 1718-20 WN. DAMEN AVE. CHICAGO, ILL 


) AQMITAGE 330) 


See 
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BENTLEY, HARRIS 
MANUFACTURING CO. 


Lime Street 
CONSHOHOCKEN, PENNA. 


. Flexible Varnished Tubing 

. Magneto Tubing (Impregnated Style) 
. Saturated Sleeving 

. Flash Proof Tubing 

. Spaghetti Covered Wire 





WEDGES, Armature. See Pegs, Armature. 


WINDERS 
Electromagnet. See Winding Machines, Coil. Coil Induc- 
tion. See Winding Machines, Coil, Spring. See Spring 


Winders. 


WINDING MACHINES, Coil 
Belden Mfg Co,, 4633 W. Van Buren, Chicago, Il. 
Leesona. See Universal Winding Co. 
Universal Winding Co., Boston. Mass. 


WINDINGS. See Coils, Finished. 


WIRE (Cable) (Cord) 
Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
Bare. See Wire Bare. 
Cloth. See Cloth, Wire. 

Connector. See Connectors, Wire. 
Cupper Clad. See Wire, Copper Clad. 
Fixture See Wire, Insulated. 
Frames. Forms. See Wire 
Fuse. See Wire, Fuse. 
Heavy Duty, Flexible. See Cord, Flexible; Heavy Duty 

Iron. See Wire, Bare. 

Lamp & Tube Filament. See Radio Tube & Lamp Parw 

Magnet. See Wire, Magnet. 

Monel Metal. See Mone! Metal 

Motion Picture Cable. See Wire, Insulated. 

Phosphor. Bronze See Wire, Bare. 

Platinum. See Platinum. 

Radio Bus. See Wire. Bare. 

Range. See Cord, Heater. 

Resistance. See Wire, Resistance. 

Scrapers. See Strippers, Wire. 

Silver. See Silver. 

Steel. See Wire, Bare. 

Steel Flat. See Wire, Steel Fiat. 

Stove, Asbestos Covered. See Cord, Heater. 


Strippers. See Strippers, Wire. 
Twisters. See Strippers, Wire. 
WIRE, BARE 
Copper, Phosphor Bronze, Stee}, fron; Armature Banding 
Radio Bus. 
American Copper Products Div. of Phelps-Dodge Copper 
Products Corp., 40 Wall St., New York, N. Y. 


American Steel & Wire Co., 208 8. La Salle, Chicago, [LL 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago Il). 
Chromaloy. See Gilby Wire Co. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 
Gilby Wire Co., Newark, N. J. 

Fatheld Wire & Cable Co., Hillside. N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., 


WIRE FORMS 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 
Fiseher Spring Co., Chas., 238 Kent Ave. Brooklyn, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 

S & A Co., Paris, Ill. 


New York, N. Y 


WIRE, Fuse 
(Zinc and Alloy; Wire, Ribbon and Strip.) 
Platt Bros. & Co., Waterbury, Conn. 
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FLEXIBLE ARMS 


el portable and therapeutie 

—, ete. Made ef steel and 
no n all Finishes. Special 
arms designed te your re- 
quirements. Write fer prices. 


238 Kent Ave. Brooklyn, N. Y.- 





6 oe arent orrice 


THE CHAS. FISCHER 
SPRING CO. 
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WAXES, COMPOUNDS 
and VARNISHES 


for insulation of condensers 


transformers, coils, power packs, pot 
heads, sockets, wiring devices, wet 
and dry batteries, etc. 

WAX SATURATORS for braided 
part and tape. WAXES for radio 
arts. 

Sompounds made to your 
specifications if you prefer 


ZOPHAR MILLS, INC., Founded 1846 
242-246 Lorraine Street Brooklyn, N. Y. 


own 


**Candy’s Faultless’’ 


(True to name) 


WAXES 
INSULATING MATERIALS 


Wire, Coils, Condensers, Conduit, 
Batteries, Wiring Devices, Sock- 
Materials to 


for 


ets, Switchboards, etc. 
Your Own Specifications Our Specialty. 
Compounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35thand Maplewood Ave., Chicago, IIL 





WIRE, INSULATED 


Annunciator, Office, Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 
& Cable: Weatherproof. Slow Burning Wire 

American Copper Products Div. of Phelps- a Copper 
Products Corp., 40 Wall St., New York, N. 

alucines Buewmeitu Maguet Wife UO., Purl am Mich. 

American Steel & Wire Co., 208 8. La Salle, Chicago, Ill. 

Anaconua Wire & Cable Co., 25 Broaaway, New York. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Colorubber. See Belden Mfg. Co. 

Detroit. See General Cabie Corp. 

Diamond Braiding Mills, Chicago Heights, Ill. 

Enterite. See General Cable Corp. 

GE-Flex. See General Electric Co. 

General Cabie Corp., 420 Lexington Ave.. New Yirk. 

General Electric Co., Section Y-853, Bridgeport, Conn. 


Hatex. See Hatfield Wire & Cabie Co. 
Aatfield Wire & Cable Co., Hillside, N. J. 
Neptune. See General Cable Corp. 

Nitro. See Beiden Mfg Co. 


Parac. 


See General Cable Corp. 
Peerless. 


See General Cable Corr. 

. See Hatfield Wire & Cable Co. 

Remex. See General Cable Corp. 

Remoxride See General Cable Coro. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
( Asbestos. ) 

Roebling’s Sons Co., John A., Trenton, N. J. 

Salamander. See General Electric Co. 

Triton. See Gereral Cable Corp. 


WIRE. Magnet 


Acme Wire Co., New Haven, Conn. 

American Enameiea Magnet Wire Co., Port Huron, Mieh 
American Steel & Wire Co., 208 & Ta Salle Chicago. IV! 
Anacondia Wire & Cable Co., 25 Broadway, New York, N. Y. 
Beige Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 


Cotename! See Belden Mfg. Co 

General Canbte Corn 420 Lexington Ave. New York WN 

Inca Mfg. Div. Phelps Dodge Copper Products Corp., Fort 
Wayne, Ind. 


Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Resistance 


Advance. See Driver-Harris Co. 
Ballast. See Gilby Wire Co. 
Calido. See Driver-Harris Co. 
Climax. See Driver-Harris Co. 
Comet. See Driver-Harris Co. 
Cromin. See Gilby Wire Co. 
Cupron. See Gilby Wire Co. 


Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
Ideal. See Driver-Harris Co. 
Karma. See Driver-Harris Co. 
Lucero. See Driver-Harris Co. 
Nichrome. See Driver-Harris Co. 
Solar. See Gilby Wire Co. 
Therlo. See Driver-Harris Co. 
Tophet. See Gilby Wire Co. 


ZINC 


New Jersey Zinc Co., 160 Front, New York, N. Y. 
Horse Head. See New Jersey Zine Co. 
Platt Bros. & Co., Waterbury, Conn. 


SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
79 Mt. Hope Ave., Rochester, N. Y. 
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ENGINEERING, DESIGN AND 
PRODUCTION EXECUTIVES ............ 55 


PRESIDENTS AND OFFICIAL PERSONNEL..... 24/2 


PURCHASING AGENTS 
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MISCELLANEOUS (unidentified, etc.) ......... 


This analysis of 2,580 actual ELECTRICAL MANUFACTURING 

reader reactions in eight months, classified according to personnel 

groups, clearly shows the need for cultivating all influencing factors 
straight down through one industry. 





One principle is quite definitely es- 
tablished with relation to the buying of 
materials, parts and electrical accessory 
equipment by our electrical manufac- 
turing plants. 


It is that purchases and product spec- 
ifications are invariably not the decisions 
of one man. Products or parts that are 
built into electrical machinery, appli- 
ances and equipment, have to survive 
the critical judgment of company of- 
ficials, engineers, design and production 
heads, purchasing and sales chiefs. 
Market research shows it; every-day ex- 
perience proves it. Ask your best sales- 
man, he knows. 


As your selling activities must be 
predicated upon this principle of mul- 
tiple contact, so also your advertising 
thinking must embrace the rule, if one 
is to work hand in glove with the other, 
successfully. Advertising is selling. They 
cannot be divorced. Each must parallel 
the other in the approach, to knock 
down resistance and to create product 
acceptance. 





Don’t Seatter Your Shots 
Coneentrate 





It is vitally necessary, therefore, if 
quick, sure and continued product ac- 
ceptance is to be secured and retained, 
that your advertising be seen and read 
by all buying factors, from the top rung 
to the bottom. Then, you are sure no 
stone has been left unturned in a thor- 
ough selling job. 


By reason of the very kind of paper it 
is, ELECTRICAL MANUFACTURING 
represents the only positive means of 
getting the interest of all key factors 
of the one industry it serves. Intelli- 
gent concentration never produces 
failure. 


9011 Copies, MONTHLY. 


Electrical 
Manufacturing 


THE GAGE PUBLISHING CO., INC. 
239 W. 39th Street 
New York, N. Y. 


Publishers to the Electrical Industry since 1892 










































































MEASURE LIGHTING 


Good illumination is not a matter of guesswork. 
It must be planned and systematically main- 
tained. Different jobs require different light 
intensities...andthehumaneyecannotberelied 
upon to determine when the intensity is correct. 

The most economical and reliable means is the 
new pocket-sized Weston Foot-Candle Meter, 
Model 614. 

Simple—it measures light intensities directly 
in foot-candles. No guesswork. Anybody can use 
it with equal accuracy. Completely self-con- 
tained. No batteries. No lamps. Nothing to wear 
out or replace. 

Employing the famous Weston PHOTRONIC 
photoelectric cell, Model 614 Foot-Candle Meter 
is a low-priced, reliable instrument. It makes 
possible, for the first time, simple, easy measure- 
ment of lighting intensities .. . opening a new 
source of production economy. 


GET THE DETAILS TODAY! 


WESILON 


ELECTRICAL INSTRUMENT CORP. | 


582 FRELINGHUYSEN AVENUE...NEWARK, N.J. 





Write for 
Booklet M-1 
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Make Buyers 
WANT 


Your Product 





—give it attractiveness, permanence 


and safety with 


AICO 
MOLDINGS 


in Durez, Beetle, Bakelite, 
Braylite, Lumarith and Cold 
Molded 


AMERICAN INSULATOR’ CORP. 


New Freedom, Pa. 


DETROIT PHILADELPHIA 
2-203 General 140 Roumfort Ave. 
Motors Building Mt. Airy 
NEW YORK CHICAGO 


Graybar Building 11 S. Desplaines St. 
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Da aa 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 





















Sheets > 
Rods, 
Tubes, 
Special 
..also Shapes 
Fyberoid 
and 
Ohmoid 


WILMINGTON 
FIBRE SPECIALTY COMPANY 


Wilmington, Delaware 









A material of quality pos- 
sessing high tensile and 
dielectric strength. 














Used by many of the lead- 
ing manufacturers of 
electrical equipment. 





Pulp Products Department 
WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 








BEAD CHAIN 


identifies good 















For Low-Cost Cores and Condensers 


Cleveland Tubes are the ideal material 





Ornamentation for coil cores, condenser tubing, light 
S . socket lining and innumerable other uses 
uspension in the electrical M/S field—and they also 


afford substantial savings over other ma- 


Convenience in terials used for these purposes. 


These tubes are strong, rigid and durable, with 
a heat-resisting glue that holds them in shape 
and assures a high and unvariable dielectric 
strength, tested to 4,500 volts. 


Lighting. 


o 


; > THE BEAD CHAIN MFG.CO. 
aA? Cleveland Tubes are available in any length, 
diameter or color. Send for samples and test 
them in your own laboratory—and investigate 


their savings. 


THE CLEVELAND CONTAINER CO. 
10330 Berea Road Cleveland, Ohio 
Detroit Pittsburgh Hoboken Philadelphia Rochester Chicago 


Bridgeport ~= Connecticut 








STAINLESS 


and 
Heat Resisting 


ALLOY STEELS 


COLD ROLLED STRIP STEEL 
WIRE AND WIRE PRODUCTS 


Constant 
Uniformity 


The strictest of laboratory and shop 
supervision governs every mill and 
manufacturing operation in our pro- 
duction and insures constant adher- 
ence to specifications. This policy is of 
special importance in the production 
of cold rolled strip steel—wire and 
wire products in stainless and heat- 
resisting alloy steels. 


Regardless of what your fabricating 
problem may be—whether you need 
cold rolled strip steel in coils or strips 
up to 24 inches wide—whether your 
merchandise calls for cold drawn wire 
in coils or straightened and cut 
lengths, you will find an exact and 
economical solution to your prob- 
lem here. 


STAINLESS 


oo Our engineers will gladly assist you 
Heat Resisting 


ALLOY STEELS in determining which of the six USS 


compositions is best suited to your 


CHROMIUM-ALLOY CHROMIUM-NICKEL 
STEELS STEELS needs. Upon request we will mail you 
Ferritic Austenitic 


USS 12 USS 18- 8 an interesting and comprehensive 
USS 17 USS 18-12 


USS 27 USS 25-12 : 
is £5 conasenctiidel dle: tua an aaa booklet on U S S Chromium and 
[ender ee gel Pe Ay ence ad pe ip inc | Chromium-Nickel Alloy Steels. 


AMERICAN STEEL & WIRE COMPANY 


208 S. La Salle St., Chicago SUSSIOIARY OF UNITED [QSsTATES STEEL CORPORATION Empire State Bidg., New York 
AND ALL PRINCIPAL CITIES 


Pacific Coast Distributors: COLUMBIA STEEL CO., San Francisco Export Distributors: U.S. STEEL PRODUCTS CO., New York 


The Manufacturing Companies of the United States Steel Corporetion listed below also produce U S S Stainless and Heat Resisting Alloy Steels 
AMERICAN SHEET AND TIN PLATE COMPANY NATIONAL TUBE COMPANY CARNEGIE STEEL COMPANY, AND ILLINOIS STEEL COMPANY 
heets and Light Plates Pipe and Tubular Products Bars, Plates, Shapes, Special Sections and Semi-Finished Products 


— a 








*% Contact blades are securely riveted to a 
tough, sturdy base ring as shown. This entire 
assembly is firmiy ft »sitioned by grvove in 


When you buy cut-to-length cords, watch the 
quality of the attachment cap as well as the 
wire. Both are important factors in protecting 
your sales volume; as important as the quality 
of the appliance itself. Remember the dealer 
and consumer never realize what part puts 
your product out of aie: They remember 
only that the device gave them trouble. 

In selecting the wire—pay the small addition- 
al price reliable wire manufacturers charge, 
and get good cord. Likewise, you can easily 
protect your interests by specifying rubber 
caps with rigidly aligned blades—such as 
found in the Cutler-Hammer Cap. 

The contact blades in these better caps can- 
not wobble, become misaligned, or pull out. 
They are securely riveted to a tough sturdy 
base ring as shown. This ring seats securely in 
the cap body, and is cushioned to reduce 
breakage if cap is stepped upon. 

Trouble-proof from every angle. Wired the 
same as usual, so your dealer or consumer 
make the necessary repairs easily. 

Most reliable wire manufacturers are now 
ready to furnish cut-to-length cords, equipped 
with the Cutler-Hammer Rubber Cap. A list 
of such manufacturers, and samples of the 
caps supplied promptly on request. CUTLER- 
HAMMER, Inc., Pioneer Manufacturers of 
Electrical Apparatus, 1284 St. Paul Avenue, 
Milwaukee, Wisconsin. 


CUTLER HAMMER 


Accessories Worth aT Good Appliances 





Dealers Like Appliances 
that require little service! 


nmer Rubber Attach- 
ment Caps help sell appliances and 
also help keep them sold 


i pliers they cannot be 


le complaints or dealer 
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*% Both Hand-Grip and Finger-Grip Caps are avail 
able with either 11-32 inch or 13-32 inch cord hole 
openings. Terminal screws are staked to prevent 
loss and permit easier, taster wiriag. This means a 
saving in costs and easier cord repairing by user or 
dealer. Because of the rigid blades, too, these caps 
are readily wired in the usual way for unfailing 
strain relief. Listed as standard by Underwriters’ 
Laboratories. 
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